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SOME  NEW 

EXPERIMENTS, 


v;iTH 

OBSERVATIONS  UPON  HEAT. 


The  repiiHion  of  fire  is  one  of  the  moft 
interefting  fubjedls  that  chemiflry  can  invcf- 
tigate  ; and  it  is  a principle  which  has  never 
been  introduced  in  explaining  the  phenome- 
na. Fire  and  matter  have  a very  Itrong  at- 
trai^lion  for  each  other,  and  this  attradlion, 
when  it  takes  place,  that  is,  when  fire  and 
> matter  are  united  together,  can  only  be  de- 
; compounded  in  two  ways.  Firll,  by  other 
I bodies  having  a greater  attra<flion  for  cither 
f of  the  compound  bodies  than  they  have  for 
V each  other.  As  in  lime;  thus  the  calcareous 
' earth  has  a flrong  attraiflion  for  fire,  produ- 
i cing  lime;  but,  if  an  alkali  is  added  to  the 
• lime  there  is  a decompofition;  the  alkali  ha- 
I ving  a ftrongcr  attraction  for  the  fire,  attraCls 
' it  from  the  calcareous  earth;  and  the  fixed 
; air  of  the  alkali  is  attracted  by  the  calcare- 
■ ous  earth. 

Alfo, 
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Alfo,  the  lime  may  be  decompounded  by 
joint  operation  of  fixed  air  and  water, 
but  neither  can  do  it  feparately. 

But,  Secondly,  the  mofl  common  way  by 
which  fire  is  fet  loofe  from  its  chemical  com- 
bination, is  by  combuftion  ; which  operates 
principally  by  repulfion.  Thus,  when  a bo- 
dy is  fet  on  fire,  the  pure  air’s  fire  is  fet  loofe, 
and  alfo  the  combuftlble  body’s  fire,  which 
produces  fo  ftrong  a heat,  that  the  fixed  fire, 
which  both  the  air  and  the  burning  body  . 
pofTeffes,  is  repelled  from  its  chemical  combi- 
nation, fo  as  to  become  free,  or  a(5lual  fire.  A 
fpark  being  applied  to  the  combuftlble  body, 
fets  free  the  fire  of  the  air  contiguous  to  it, 
then  both  fires  a(ft  by  repulfion,  upon  the 
combuftible  body’s  fire,  and  fo  on ; as  one 
part  of  the  air  and  burning  body’s  fire  is  fet 
free  it  a<fts  upon  its  neighbouring  part  till  the 
whole  body  is  confumed.  Metals  attradl 
their  fire  very  ftrongly,  fo  that  they  require 
a very  ftrong  application  of  free  fire  to  be 
decompounded  : gold  will  not  burn ; (with-  • 
out  the  aid  of  nitre)  it  comes  out  of  the  fire 
pure.  But  many  of  the  other  metals  will 
burn,  iron,  for  inftance ; but  this  decompo- 
lition  of  the  metal,  or  the  earth  of  iron,  par- 
ting with  its  fire,  is  greatly  aflifted  by  the 
oTixth  having  a great  attra<5lion  for  the  water, 
and  fixed  air,  which  pure  air  is  formed  of  j 
fo  that,  in  the  combuftion,  they  will  both  en- 
ter the  earth  of  iron,  lliis  is  a general  prln-  i 
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ciplc  in  chemiftry,  that,  as  bodies  part  with 
one  body,  they  greedily  attradl  others;  n+e- 
tals  have  different  degrees  of  attradlion  tor 
fire,  the  noble  metals  have  the  ffrongeft.— 
See  Gent.  Mag.  for  1792,  part  2,p  6u>§ 

Therefore, 


5 * In  addition  to  the  proofs  which  I have  given  in  my 
diferent  publications,  that  the  body  which  Stahl,  Schcclc, 
Dr.  Prieftley,  &c.  call  phlogifton,  is  fixed  fiic,  and  not 
an  element  jfw/  generis^  1 (hall  obfetre, 

‘That,  by  cxpofing  iron  to  the  nitrous  acid,  an  a^Hve 
fermentation,  and  a great  generation  of  nitrous  air,  is 
produced,  and  the  iron  is  reduced  to  a calx.  If  iron  and 
water  arc  expofed  to  atmofpheric  air,  the  iron  \vi.l  be  re- 
duced to  a calx,  the  puie  part  of  the  air  will  be  imbibed 
by  the  calx,  and  an  oily  feum  will  fwim  upon  the  water. 
This  was  the  rcfult  of  Mr.  Scheclc’s  experiment ; who 
fays,  pure  water  only  can  produce  infiammabie  air 
from  iron  ; it  is  a feum  which  conftantly  appears  on  the 
furfacc  of  the  water  after  it  had  Hood  over  filings  for 
feme  weeks,  and  has  been  fomew’bat  llirred,”  If  this  oil 
is  carefully  feparated  from  the  water,  it  will,  wl;h  the  ni- 
trous acid,  form  nitrous  air  ; or,  if  applied  to  the  calx  of 
the  iron,  the  iron  will  be  reduced,  and,  in  its  redu£fion 
will  part  with  the  air  it  had  imbibed  from  the  atmofphcrc, 
not  in  the  ftate  of  pure,  but  of  fixed  air.  This  I have 
already  fully  explained  in  mv  former  publications. — 
Hence  it  appears  that  it  is  an  oily  body  which  forms  the 
nitrous  air,  and  the  earth  of  the  metal  into  its  metallic 
fpkndour.  If  heat  is  applied  to  this  oily  hotly,  it  will 
form  inflammable  air,  and,  if  burned  in  the  ftate  of  oil, 
will  turn  pure  air  into  fixed  air  ; but  (a»  I have  clfcwherc 
fully  proved)  in  the  ftate  of  inflammable  air,  it  will  turn 
it  into  an  acid  and  water. 

* And,  to  corroborate  this  dodfrine,  if  I take  common 
oil,  it  will  produce  the  fame  phenomena,  i.  e.  it  will  re- 
duce the  calx,  and  with  the  nitrous  acid  will  generate  ni- 
trous airj  or,  if  I burn  it  with  pure  air,  it  w'ill  turn  into 

fixed 
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Therefore,  when  fire  alone  is  applied  to 
the  clecompofition  of  combuftible  bodies  ; 
the  moll  intenfe  degree  of  it  is  required,  and 
the  moil  intenfe  degree  of  fire  that  the  art  of 
man  can  apply,  is  the  eledlrical  fire.  See 
IVIr.  Guthbertfon’s  experiments. 

« Mr. 


fixed  air;  or,  if  I form  it  into  an  air  by  heat,  as  Dr. 
Prleftley  has  done,  it  will  explode  with  pure  air,  leaving 
an  acid  and  water  in  the  refiduum.  Atmofpherical  air, 
when  ignited,  lofes  the  fire  which  neutralized  its  fixed 
air  and  water,  which  are  confequently  precipitated.  This 
is  ftriktngly  feen  in  palling  the  cledinc  fpark  through  it ; 
it  is  then  formed  into  fixed  air  and  water.  And  this  is 
ihc  cafe  when  iron  is  burned,  and  it  is  abforbed  by  the 
iron. 

‘ If  filings  of  iron  arc  dropped  into  water  impregna- 
ted with  fixed  air,  the- water  and  fixed  air  will  attraft  the 
iron,  the  acid  air  and  part  of  the  water  will  he  imbibed 
by  the  calx,  and  the  phlogillon  of  the  metal  will  be  fepa- 
rated.  But,  agreeably  to  the  opinion  of  fome  chemills, 
thd  fixed  air  Ihould  not  be  imbibed  altogether,  but  only 
he  decompounded  from  the  pure  air,  of  which  they  fup-. 
pofe  it  to  be  formed,  and  fliould  enrer  into  the  calx,  and 
the  carhone  be  left  in  the  water  ; which  is  not  the  cafe. 
And  I am  aware  that  many  will  fay,  the  iron  is  calcined 
by  the  decompofition  of  the  water,  and  not  of  the  fixed 
nir,  in  this  procefs  But  as  inflammable  air  is  generated 
here  the  fame  as  when  vitriolic  acid  and  water  ate  ufed, 
we  are  right  in  fuppofing  it  to  be  from  the  fame  caufe.— * 
And  not  a doubt  can  remain  but  that  it  is  from  the  fixed  air 
enterin:;  the  calx,  as  it  difappears  in  the  procefs.  Then 
certain’-,'  it  is  the  vitriolic  acid  that  enters  the  calx  in  the 
vitriolic  tbiation.  And,  that  not  a doubt  may  remain  but 
that  the  operation  in  both  cafes  is  the  fame,  let  water  be 
impregnated  with  fixed  air,  then  acidulate  an  equal  quan- 
tity of  water  to  the  fame  proportion  of  acid  with  vitriolic 
;icid,  the  fmallefl:  quantity  of  which  is  fulEcient  j then 
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“ Mr.  Cutliberrlbn  has  fince  found  that, 
rrith  a machine  with  two  plates  of  eighteen 
inches  diameter,  he  could  charge  a fingle  jar 
of  i6o  inches  of  coated  glafs  fo  highly  as 
to  make  an  inch  of  the  1‘mallell  iron  wire 
▼anifli  into  linoke,  and  three  inches  exhibit 
the  phenomena  of  phiiaments  floating  in 
the  fmoke  into  which  the  wire  was  con- 
verted.’* 

And 


let  iron  be  added  to  each  of  thefe  p'^rtion.;  of  water,  tlim 
acidulated,  and  in  both  the  acid  will  difappear,  cntcrinpj 
the  Iron,  forming  it  into  a calx,  and  what  has  been  called 
the  phlogifton  of  the  iron  will  be  feparated.  And  to  ad- 
dace  a dill  more  unexceptionable  proof ; if  the  folution 
of  iron,  which  is  formed  from  the  fixed  air,  be  precipi- 
tated by  the  cauftic  alkali,  or  by  other  means,  and  an 
acid  be  added  to  the  precipitate,  fixed  air  will  be  expelled 
from  it,  pure  and  unchanged. 

But,  as  Stahl  and  the  philofophcrs  after  him,  feeing 
phlogifton  pafs  from  one  body  to  another,  and  having  no 
idea  of  the  chemical  attrad^ion  of  fire,  fuppofed  it  to  be 
a body  different  from  fire.  I fhall  fticw,  in  oppofition  to 
that  idea,  that  a^ual  fire,  or  perhaps,  more  properly 
fpeaking,  fire  in  its  free  difengaged  ftatc,  when  fenfiblc 
to  our  feelings,  and  to  the  expanfion  of  mercury  in  the 
thermometer,  is  equally  under  the  influence  of  chemical 
attradlion,  pafling  from  one  body  to  another;  and  that, 
during  its  tranfitions,  being  under  the  influence  of  che- 
mical attraction,  it  does  not  diffufc  itfclf,  but  paflcs  into 
the  attradling  body  the  fame  as  an  alkali  into  an  acid. 

* I would  dcllre  the  reader  to  pay  particular  attention 
to  what  may  be  brought  in  proof  of  this,  becaufc  it  has 
never  been  properly  under  ftood  or  attended  to. 

‘ Lime  and  cauftic  alkaline  fairs  have  loft  their  fixed 
air,  or  aerial  acid  and  water,  and  in  their  ftead  have  uni- 
ted to  fire.  If  lime,  for  inftance,  is  mixed  with  the  fixed 

alkalina 
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And  this  clciflrical  fire,  from  Its  inten- 
fity,  can  decompound  pure  air,  which  is  na- 
ture's great  agent  for  combiiftiou  ; for,  Dr. 
Prieftley,  Mr.  Bergman,  &c.  burnt  pure  air 
into  fixed  air,  by  the  eledrical  fire. 

Alfo, 


alkalme  fait,  the  alkali  having  a ftronger  attfa£l:!on  for  the 
f re  of  the  lime  than  for  its  own  fixed  air,  will  attract  the 
fire  of  the  lime,  which  has  a lefs  attraftion  for  it  than 
the  alkali  has ; confequently,  the  fire  will  leave  the  lime, 
and  be  attra£led  by  the  alkalK*  This  cannot  be  from 
the  lime  having  a ftronger  attraction  for  the  fixed  air,  or 
aeiial  acid,  than  the  alkali,  as  alkalies  attraCl  acids  more 
ftrongly  than  calcareous  earths  do. 

‘ In  confequence  ot  this  miftake.  Dr.  Black  Is  wrong 
and  contradiftory  in  his  table  of  attraCllons.  He  fays. 


Acids. 
Fixed  alkali. 
Calcareous  earth. 
Volatile  alkali, 
IVlagnefia 


Fixed  air. 
Calcareous  earth. 
Fixed  alkali, 
Magnefia, 

Volatile  alkali. 


But  he  ought  to  have  placed  the  dilFerent  bodies  under 
the  head  of  fixed  air,  the  fame  as  under  the  acids,  for 
the  change  of  affinity  is  owing  to  the  fire  which  the  cal- 
careous earths  and  the  magnefia,  in  the  ftate  of  lime, 
poflelfcd,  and  which  Dr.  Black  docs  not  fo  much  as  ac- 
knowledge it  docs  poflefs,  not  having  a chemical  know- 
ledge of  fire,  or  its  affinity. 

‘ But  a flill  ftronger  proof  that  alkaline  falts  have  a. 
more  powerful  attraction  for  fire  than  for  fixed  air  is  this: 
expofe  the  dry  cauftic  alkaline  fait,  or  lime,  to  dry  fixed 
air,  and  they  will  not  attraCl  it,  nor  part  with  their  fixed 
fire  ; but  add  fixed  air  and  water  to  the  caullic  fait,  or 
lime,  both  aCling  together,  their  joint  attraction  will  ex- 
pel the  fire,  though  neither  can  do  it  by  themfclvcs. 


• Lirae,  &t>m  the  fire  which  it  pofliefles,  will  aflift  in  reduciny  metab; 
i.  e.  I have  found  a cal*  will  fooner  be  roduted  by  being  mixed  with  lime 
tiiao  with  calcareous  earths. 

‘It 


Alfo,  Mr.  Cavendifli  burnt  the  pure  air 
of  the  atmofphere,  and  the  pure  air  of  the 
laboratory,  into  the  nitrous  acid;  that  azote 
had  nothing  to  do  in  this  experiment,  I have 
fully  proved  in  the  fequeh 

Therefore, 

* It  is  the  very  fame  with  the  vitriolic  acid  and  iron.— 
The  earth  of  iron  attrafts  fo  ftrongly  its  fixed  fire,  that 
; the  vitriolic  acid  cannot  rob  the  earth  of  iron  of  it ; but, 

I if  the  acid’s  attraxElion  he  aflilled  with  water,  the  earth  of 

i iron  having  a ftrong  attradfion  for  the  water,  their  joint 
; powers  will  decompound  the  iron,  its  eairh  attraftiiig  the 
i water  and  the  acid,  whilft  the  fixed  fire  is  expelled  as  in- 
I flammable  air. 

I ‘If  the  concentrated  vitriolic  acid  be  applied  to  the 

[ iron,  it  will  not  a£f  upon  it,  becaafe  the  attraction  which 
the  earth  of  the  iron  retains  for  the  phlogii'lon,  is  ftrong- 
er  than  that  which  the  acid  has  for  the  earth.  But,  if 
the  vitriolic  acid  is  diluted  with  water,  they  both  act  to- 
gether; the  acid  attradfs  tl>c  phlogifton  and  the  earth, 
whilft  the  water  attracts  the  earth. 

‘ That  the  earths  of  metals  have  a very  ftrong  attrac- 
tion for  phlogifton  may  be  ftrikingly  found  in  many  in- 
’ ftanccs.  Silver  fo  ftrongly  retains  this  attraftion,  that 
E the  vitriolic  acid  will  not  a£t  upon  it ; but  apply  the  ni- 

i trous  acid,  and  it  will  attract  its  phlogifton  or  concentra- 

j ted  fire,  and  fly  off*  with  it  in  the  form  of  nitrous  air. — 
Gold  has  fo  ftrong  an  attraction  for  its  ploglfton,  that  the 
I nitrous  acid  will  not  diflblvc  it.  It  is  well  knowm  that 
I.  the  aCtion  of  two  acids,  the  marine  and  the  nitrous,  is 
I required  at  the  fame  time,  or  that  the  marine  be  dephlo- 
I gifticated. 

I * We  find  that  metals  refift  combuftion  in  the  fame 
i manner  as  they  do  the  aCtion  of  acids.  Gold  will  not 
bum  though  expofed  to  the  ftrongeft  fire ; it  may  fublime, 
'f.  but  will  not  confumc,  becaufe  gold  ftrongly  retains  its 
. fire.  We  fliall  fticw  in  the  aurum  fulminans  that  its  at- 
Iradion  for  the  concentrated  fire,  or  phlogifton  of  the 
volatile  alkali  is  fo  very  powerful,  that,  being  expofed  to 

• a the 


[ ^ I 


Therefore,  imprefc  with  this  theory,  f 
have  been  performing  fome  experiments 
with  this  ele^rical  fire,  making  it  as  intenfc 
as  pofTible,  in  order  to  repel  the  body’s  fixed 

fire, 

the  flightcft  degree  of  warmth,  it  will  rufli  into  the  alkali, 
and  decompound  it  into  actual  fire-* 

Upon  the  fame  principle,  the  nitrous  acid  (as  is  fliewn 
in  my  publications  on  this  fubject)  will  aft  upon  elfcn- 
tial  oils  ; and,  owing  to  the  attiaftion  of  gold  and  of 
the  nitrous  acid  for  concentrated  fire,  they  will  rulli  into 
the  alkali  and  t.he  oils,  and  fet  loofe  in  the  eft'civefccnce 
fuch  a quantity  of  aftual  fire  as  to  produce  ignition  *,  the 
volatile  alkali  at  the  fame  time  exploding,  as  it  does  iu 
the  combultiblc  fait  lately  difcovered  by  the  French  chc- 
milts,  which  is  formed  of  the  nitrous  acid  and  the  vola>- 
tilc  alkali. 

* It  is  evident  that  the  nitrous  acid  and  the  earth  of 
gold  aft  in  confequence  of  their  attraftion  for  the  fixed 
fire  of  oils  and  alkali,  for,  in  the  procefs,  the  nitrous  acid 
becomes  what  chemifts  call  phlogiflicated.  However, 
the  procefs  will  nut  fuccecd  without  the  acid  be  highly 
dephlogifticatcd  ; and  no  other  calx  but  the  earth  of  gold 
will  do,  which  (as  has  been  already  (hewn)  has  fo  great 
an  attraftion  for  phlogUlon,  that  the  gold  is  reduced  after 
the  explofiou  of  the  aurum  fulminans.  It  was  from  this 
attraftion  that  Mr.  Schecle  found  the  earths  of  gold  and 
filver  to  be  reduced  by  only  gently  throwiirg  the  rays  of 
light  on  them. 

‘ The  calces  of  metals  have  a very  ftrong  attraftion  for 
phlogifton;  and  we  aie  acquainted  with  no  bodies  in  na^ 
ture  capable  of  greater  attraftion  than  acids,  nor  any 
that  can  decompound  the  metals  but  them.  In  refpeft 
to  gold,  it  has  been  already  obferved,  that  the  influence 

• Mr.  Schecle  found  the  earth  of  gold  to  have  fuch  an  attradllon  for 
the  volatile  alkali  that  it  would  adually  attradl  it  from  the  vitriolic  acid, 
decompounding  the  vitriolic  ammoriac.  And  the  volatile  alkali  is  known 
to  be  a phlogiftic  body,  forming  inflammable  air  with  bcaU  See  hi* 
Effays. 
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fire,  as  a(5f  nal,  or  free  fire.  From  the  analo-’’ 
gy  of  nature's  great  agent,  viz.  pure  air ; as 
its  fire  is  not  only  moll  eafily  fet  loofe,  and 

by 


of  tw'o  acids  is  required.  Nay,  it  is  evident  from  Mr. 
Scheele’s  experiments,  that  the  calx  of  gold  can  decom- 
pound t!ie  vitriolic  ammoniac,  or  take  from  it  its  phlo- 
giflioa.  When  this  is  done  by  combuftion,  it  is  by  fetting 
loofe  their  phlogifton  as  a£l:ual  fire.  If  gold  is  foluted  in 
aqua  regia,  and  another  metal  added  to  the  folution,  the 

• calx  of  gold  having  a fuperior  attra£fion  for  its  phlogifton, 
•w'ill  rob  the  metal  of  it,  and  will  be  precipitated  with  its 
metallic  fplendour.  Silver  is  next  in  attraCdion  for  phlo- 
gilton  ; then  mercury  and  copper.  'They  are  well  known 
to  precipitate  each  other  according  to  their  different  de- 
grees of  attra£fion  for  phlogifton 

‘ To  explain  thefe  phenomena,  Mr.  Lavoifier  fays.  It  is 

• nor  owing  to  thefe  bodies  having  an  attraiftion  for  phlo- 
giilon,  agreeably  to  the  gradation  juft  mentioned,  but  to 
their  having  a lefs  attraidion  for  dephlogifticatcd  air  than 
the  bafer  metals. 

‘ This  cannot  be  fo,  for  the  calces  of  lead  and  mercury 
part  with  their  dephlogifticatcd  air  much  caficr  than  the 
' other  metals. 

‘ Let  us  attend  to  a fdution  of  gold  in  the  dephloglfti- 
} rated  marine  acid.  If  the  gold  is  precipitated  by  an  alkali, 
f the  acid  will  be  found  in  its  phlogifticatedftatc,  or  as  com- 
t . mon  marine  acid.  Take  a quantity  of  this  folution,  and 
add  effential  oils  to  it,  or  any  other  phloglftic  bodies  you 
: pleafe,  and  you  will  find  the  oil  attraft  the  calx  of  rhe 

gold  from  the  acid,  wliich  will  receive  its  phlogifton 
V again,  and  be  precipitated  in  its  metallic  form  How  can 
^ this  be  explained -on  the  theory  of  Mr.  Lavoifier?  'i'lic 
oil  which  is  formed  of  his  carbone  ought,  according  .to 
his  explanation,  to  have  united  with  the  dcpldogifticated 
u air  of  the  calx  of  the  gold,  and  to  have  formed  fixed  air; 
yet  there  is  not  an  atom  of  fixed  air  formed  in  the  proccls. 

[Moreover,  dephlogifticatcd  air  could  not  have  been  irnbi- 
. bed  again  by  the  acid,  as  it  is  left  in  its  phlogiftic  flatc. 
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by  that  means  a(5ls  upon  t he  combuftible  bo- 
dy’s fire,  but  alfo  as  it  poflelTes  an  acid  which 

aids 

^ * Another  phaenomcnon  is  difcoverable  from  this  expe- 
riment, namely,  that  the  calx  of  gold  has  fo  ftrong  an  at- 
tra<Sion  for  its  phlogifton,  that  it  will  leave  its  acid  and  be 
united  to  its  phlogifton  in  this  low  temperature  of  heat. 

* When  the  above  fa£ts  are  maturely  confidered,  we 
find  every  thing  militates  againft  Mr  Lavoifier’s  explana- 
tion. Befides,  it  is  well  known  that  the  oils  and  pure 
air  will  not  unite  but  in  the  temperature  of  oils  burning. 
Gold,  from  its  affinity  to  its  phlogifton,  refifts  calcina- 
tion i for,  if  the  calx  be  precipitated  even  the  acetous 
acid  will  diflblve  it. 

‘ Mr.  Lavoi Tier’s  doftrine  of  fixed  air  has  nothing  to 
fupport  it.  If  I drop  oil,  or  any  phlogiftic  body,  into  the 
marine  acid,  either  in  its  dephlogifticatcd,  or  phlogiftica- 
ted  ftate,  they  will  form  only  marine  acid  air  and  inflam- 
mable air,  not  one  atom  of  fixed  air.  Will  any  chemift 
be  hardy  enough  to  contradift  the  evident  conclufion 
which  follows  from  this  experiment  ? It  is  juft  the  fame 
with  the  other  acids.  With  thefe  carbonic  bodies  they 
form  only  acid  and  inflammable  airs.  When  metals  are 
diffblved  in  acids,  they  form  a calx,  a fnugbody  in  which 
to  fecrete  the  pure  air  of  the  acids  j but  when  oils  are 
dilTolved,  they  ought  to  form  fixed  air  in  the  greateft  a- 
bundancc.  Hence,  agreeably  to  this  do£lrine,  we  Ihould 
thus  have  a quicker  procefs  for  obtaining  fixed  air  than 
by  the  folution  of  calcareous  earths  in  acids. 

* Now  here  we  have  a regular  chain  of  phenomena 
clearly  correfponding  with  this  theory.  But  let  us  en- 
quire how  our  modern  hypothefes  agree  with  it. 

‘ Mr.  Lavoifier,  fome  time  after  I had  endeavoured  to 
fet  afide  the  doftrine  of  phlogifton  being  an  clement,  from 
a convidtion  of  its  infufficiency  to  account  for  the  above 
phsenomena,  went  to  the  oppofitc  extreme,  not  even  al- 
lowing any  kind  of  fixed  fire  in  thofc  piocefles  of  me- 
tallic reduftion  and  formation  of  nitrous  air,  alTerting 
that,  in  the  firfl,  it  is  merely  imbibing  oxygen  gas,  and, 
in  the  other,  the  nitrous  acid  lofing  its  oxygen  gas. 

‘ The 
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aids  the  combuftion,  by  uniting  with  the 
combuhible  body ; it  ftruck  me  to  fubftitute 

a body 


* The  thing  that  ftrikes  us  in  this  do£lrine  Is  this; 
if  yoa  take  an  ounce  of  the  concentrated  vitriolic  acid 
diluted  with  two  ounces  of  water,  and  apply  it  to  iron, 
inflammable  air  only  is  generated.  If  you  apply  the 
fame  quantity  of  the  concentrated  nitrous  acid  with  an 
equal  quantity  of  water,  nitrous  air  only  is  generated. 

‘ To  explain  thefe  phenoinena,  it  is  faid,  that  the 
w'ater,  in  the  flrft  procefs,  is  decompounded,  and,  in  the 
fecond,  the  nitrous  acid.  Now,  I ihould  think  that  every 
chemill  muft  allow  that  it  is  the  acid  in  both  theft  pro- 
celTes  that  difl'olves  the  metal.  How  then  can  it  be  con- 
ceived that,  in  one  procefs,  the  acid  fhould  be  the 
calcining  body,  and  the  water  in  the  odher?  If  the  folu- 
tions  are  examined,  the  foluting  bodies  w'ill  be  found  to 
be  the  acids  in  both,  for,  by  adding  an  alkali,  the  acid 
unites  to  it,  and  precipitates  the  earth  in  both  the  procef- 
fes;  but  water  will  not  diiTolve  iron  by  itfelf. 

‘ The  explanation  feems  evidently  to  be  this  (as  has 
been  elfewherc  Ihewn):  the  nitrous  acid  as  is  well  known, 
having  a gieater  attradfion  for  phlogifton,  rapidly  feizes 
upon  it,  and  from  its  greater  volatility,  flics  of  with  it 
as  nitrous  air.  On  the  contrary,  the  vitriolic  acid,  ha- 
ving a lefs  attradlion  for  it,  will  not  decompound  iron 
without  the  aid  of  water,  for  tha  earth  of  which,  water 
has  fo  ftrong  an  atttadfion,  that  when  the  water,  aided 
with  a great  degree  of  heat,  acts  upon  the  iron  in  the  foim 
of  ftcam,  it  will  decompound  iron  without  the  acid. 

‘ That  inflammable  air  Orould  be  formed  when  water 
is  added  to  iron,  cither  along  with  the  vitriolic  acid,  or 
by  ftcam,  appears  to  be  from  this  caufc : all  airs,  in  en- 
tering their  aerial  form,  have  a ftrong  attradlton  for 
water,  the  fame  as  the  neutral  faits  have  in  entering 
the  cryftalline  form,  called,  with  great  propriety,  the 
water  of  compofition.  Of  this  we  have  a uriking  in- 
ftance,  as  I have  belore  fhewn,  in  nitrous  vapour,  which 
;s  perfectly  condenflble,  unlefs  it  pafles  through  water, 

and 
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a body  for  it,  which  poflefTed  bothhxed  fire 
and  an  acid.  Both  fulphur  and  phofphorus 
immediately  prefented  themfelves  as  fit  bo- 
dies for  the  experiments;  I therefore  mixed 
tliele  bodies  with  the  metals  moft  cafily,  ca- 
pable of  being  burnt,  as  copper,  iron,  &c. — 
ihire  air  alfo  poflefles  water,  which  aids  its  a- 
gcncy  in  making  bodies  burn,  by  entering  the 
burning  body  as  the  calx  of  metals  ; fecn  by 

both 

and  then  it  ^ets  the  v.>^ter  of  compofition  for  its  aerial 
form,  and  becomes  permanent  nitrous  air.  I'hetcfore, 
in  the  formation  of  inflammable  air  fiom  iron,  ilie  w'atcr 
n-nd  heat  feize  upon  the  phlogifton  of  the  metal,  with  a 
fmall  proportion  of  the  vitriolic  acid,  and  they  form  in- 
flammable air.  And  if  a metal  is  reduced  by  fire  alone, 
and  then  calcined  by  acids,  or  by  water  and  pure  air,  as 
in  the  calcination  of  iron  by  tliefe  bodies,  its  phlogifton, 
being  feparated,  v.-ill  either  take  the  form  of  an  oily  feum, 
or  the  ftatc  of  inflammable  air.  Then  we  muft  fuppofe 
that  the  fire  has  penetrated  the  metal,  being  clofely  at- 
tra£led  by  it,  fo  that,  being  fet  loofe,  or  parted  from  the 
calx,  it  will  appear  in  its  fixed  (late  united  with  a part  of 
the  metal  in  the  ftate  of  phlogifton,  and  which,  when 
burned,  turns  again  into  aftual  fire, 

‘ If  the  vitriolic  aefd  without  water  is  aided  by  heat,  it 
will  equally  decompound  iron,  forming  it  into  an  air 
fimilar  to  the  nitrous,  viz.  the  vitriolic  acid  air. 

* But,  as  aerial  forms  are'  apt  to  elude  the  fenfes,  and 
confcquently  not  to  be  fo  eafily  underftood,  let  us  take 
more  fubftantial  bodies,  fuch,  for  inftance,  as  the  diiTcrent 
kinds  of  aethers  ; th^fe  wdl  place  the  doftrine  in  fo  clear 
a light  that  the  uulleft  c ipacity  can  hardly  miftakc  it- 
‘ The  vitriolic  aether  is  made  by  adding  the  vitriolic  acid 
to  fpirit  of  wine,  bv  flow  degrees,  in  the  cooled  atmof- 
phere ; for,  I have  found  that,  if  the  acid  is  added  too 
rvipidly,  fo  as  to  generate  a great  degree  of  heat,  they 
only  form  a vitriolic  acid  air  and  the  phlogifticated  vitri- 
olic 
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both  fixed  air  and  water,  being  required  in 
decompounding  lime,  (erring  its  (ire  free. — 
7'herefore  water  would  aid  thefe  procefTes  ; 
but  then,  as  our  theorifls  have  been  endea- 
vouring to  prove  that  water  is  compounded 
oF  pure  air,  we  mud  not  make  ufe  of  it  in 
the  experiments. 

I burnt  pure  fulphur  and  iron,  without 
the  agency  of  pure  air,  into  a vitrloiated 
ironj  this  I proved  many  years  ago:  and  alfo, 
that  I formed  from  them,  the  vitriolic  acid 
air, and  inflammable  air.  But,  knowing  that 
the  moll;  intenfe  fire  is  to  be  procured  from 
the  elcclrical  lire,  and,  knowing  that  the  irv 
tenfley  is  eflential  to  the  combulVion,  or  fc- 
parating  by  repulfion,  the  fire  winch  com- 
hufliblc  bodies  poflefs.  I therefore  expofed 
fulphur  and  iron  to  an  intenfe  application 
of  electrical  fire,  and  it  anfwered  mv  mod 
fanguine  ex  peel  a ti  on.  By  heat  thofe  bodies 
arc  calily  clifldived  into  a mafs.  I got  a 
(iiiall  cylinder  of  iron,  better  than  an  inch 


olic  acidf.  But,  by  uniting  them  in  the  stnnofphcre  of  a 
cold  cellar,  they  form  the  vitriolic  sthcr,  the  acid  and 
the  fpirit  of  wine  being  fo  united,  that  they  form  the 
neutral  body,  sether,  the  acid  difappearing,  being  covered, 
fatui'Ucd,  or,  more  properly  fpeaking,  neutralized,  with 
the  phlogiftori  of  the  Ipirit  of  vrinc.’ 

t Mr.  Scheele  ha#  wrinf  n an  admirable  Kffajr  on  j^ther,  !n  which  be 
ckarly  prove#  tlut  the  acids  ui.ite  wit/j  the  fpirit  of  wine,  ‘•peaking  of 
the  vitriolic  asthcr,  p.  301,  he  faj  i,  “ this,  I thit.k,  will  be  quite  fiiffi.ient 
to  prove  that  the  vitriolic  acid  ii  a conftuuent  part  of  the  vitriolic  xaier'*’ 
And  he  prove-  juli  the  Liuc  of  the  other  aedici#  lijrawd  of  the  other  acid# 
and  ardent  fpirit. 

in 
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in  length,  and  about  half  an  inch  in  diame- 
ter ; having  clofed  it  at  one  end,  I filled  it 
•with  this  diflblved  mafs  of  fulphur  and  iron, 
about  one  part  of  the  former,  and  three  of 
the  latter.  After  having  near  filled  it,  I 
clofed  the  other  end  of  the  cylinder,  then 
drilled  two  holes  at  each  end  through  the 
iron  cylinder,  and  through  a part  of  the 
mafs,  fo  that  I introduced  two  golden  wires 
into  them ; bringing  their  points  near  to- 
gether: the  drilled  holes  being  confidcrably 
larger  than  the  wires,  I poured  melted  glafs 
into  them,  fo  as  to  infulatc  all  the  parts 
of  the  golden  wires  in  the  mafs,  except 
their  points.  Then,  by  drawing  through 
the  mafs  the  flrongeft  eledrical  fire,  and 
alfo  by  examining  that  part  of  the  mafs 
through  which  the  fire  pafTed ; I found  it 
clearly,  beyond  all  difpiite  vitriolatcd. — 
Copper  anfwers,  I think,  better  than  iron  for 
the  experiment,  and  I generally  found  the 
internal  fide  of  the  iron  cylinder  vitriolated. 
Sometimes  I have  thought  that  the  experi- 
ment would  have  anfwered  better  if  the 
fulphur  and  the  metals  w^ere  placed  in  the 
cylinder  without  being  melted,  the  former 
in  powder,  and  the  latter  in  filings.  Some- 
times, in  thefe  experiments,  fubfiituting 
phofphorus  in  (lead  of  fulphur. 

After  1 heard  of  Mr.  Cuthbertfon’s  expe- 
riments on  metals,  by  eledlricity  in  the  air 
pump,  in  vacuo^  and  in  the  different  airs,  I 

performed 
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performed  them  in  this  way.  The  metals 
that  were  to  be  calcined,  were  placed  in  a 
llrong  metallic  cafe,  with  a lining  of  filk,  or 
other  ele(51:ric  bodies,  between  the  metal  cafe 
and  the  metals.  By  this  means  I was  able  to 
perform  the  e^plolion  repeatedly,  npon  the 
fame  metal.  1 have  alfo  repeated,  in  Mr. 
Cuthbertfon’s  way*  my  experiments  on  ful- 
phur  and  the  metals. 

I have  varied  thefe  experiments,  fbmetimes 
making  a mixture  of  different  metals  with 
fulphur  or  phofphorus,  as  equal  parts  of 
copper,  mercury,  lead,  tin,  fulphur,  or  phof- 
phorus ; and  fbmetimes  iron,  or  barytes, 
in  the  place  of  one  of  the  above  metals. — 
And  alfo,  expofing  the  above  ingredients  in 
a moil  intenfe  hot  crucible.  But,  tw(^ 
things  ought  to  be  attended  to  in  this  expe- 
riment, the  ingredients  fhoufd  not  be  added 
till  the  crucible  is  red  hot  at  the  bottom. — 
The  theory  of  which,  is  this.  When  the 
ingredients  unite  together  in  a mafs,  they 
produce  fo  great  a heat, that  it  fets  free  a great 
part  of  their  fixed  fire  : for,  bodies  which 
contain  a great  quantity  of  fixod  fire,  when 
chemically  united  together,  a part  of  this 
fire  is  fet  loofe ; as  they  require  more  fire  to 
faturate  them  when  feparated  than  when  uni- 
ted. And,  the  quicker  they  are  melted  and 
united  together,  the  better,  as  more  heat  is 
produced,  and  the  greater  the  repulfion  ; and, 
in  confequence,  the  greater  feparation  of  free 
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iire.  But,  as  both  the  vitriolic  acid  air  and 
inflammable  air  are  fet  loofe  in  thele  experi- 
ments, proved  by  my  Letter  to  Dr.  Prieftley, 
Lavoifier,  &c.  in  the  year  1788.  Therefore, 
by  having  the  pnuematic  apparatus  to  carry 
off  thofe  airs,  it  will  favour  the  procefs  ; as, 
when  they  are  confined  they  hinder  the  com- 
buftion. 

Upon  hearing  that  Mr.  Cuthl^ertfon  had 
performed  fome  ele^rical  experiments  upon 
the  diflerent  metals,  1 was  anxious  that  he 
fhoukl  repeat  mine  upon  fulphur  and  the 
metals;  I therefore  wrote  to  a correfpondent 
of  his,  the  beginning  of  November  1797,  de- 
firing  that  he  would  requefl  him  to  do  it,  and 
he  immediately  wrote  to  Mr.  Cuthbertfon  ; 
f^iave  ^Iclned  mercury,  having  a fmall 
proportion  of  lead,  or  tin  in  it,  both,  im 
vacuo^  in  fixed%ir,  or  azote,  by  giving  them 
the  ftrongell  agitation  in  a phial,  by  a mill. 

Dr.  Prieftley  agrees  with  me,  for  we  both 
are  clear  that,  in  burning  pure  and  in- 
flammable airs,  there  is  an  acid  in  the  refi- 
duum ; but  the  French  chemifts  have  denied 
it,  though  clearly  in  their  experiment  there 
was  azote  generated.  But  they  conducted 
the  procefs  by  making  repeated  explofions  ; 
fo  that,  if  there  was  any  acid  generated,  it 
was  conflantly  expofed  to  the  influence  of 
fire,  which  might  unite  with  the  acid  and 
be  difeharged  with  it. 

To  fee  whether  fire  would  have  any  in- 
fluence 


[ six  !! 


fluence  upon  the  acid,  I took  a tube  of  glaft 
whofe  diameter  was  very  fmall  ; into  this 
tube  I introduced  a golden  wire  which 
nearly  lillcd  it : having  placed  it  near  half 
way  into  the  tube,  juft  at  its  point  I melted 
the  glafs  around  it,  fo  that  it  was  impervious 
to  air  and  water ; then,  at  the  other  end  of 
it  1 dropt  into  the  tube  a few  drops  of  the 
nitrous  acid,  and  introduced  another  golden 
wire ; and  when  the  acid  was  all  concentra* 
ted,  in  the  middle,  between  the  two  gold 
wires,  I melted  the  glafs  round  the  laft  in- 
troduced wire  in  the  fame  manner  as  the 
firft.  Now  here  I had  the  acid  placed  be- 
tween the  twm  wires,  and  the  glafs  clofely 
melted  near  the  point  of  the  wdres,  fo  that 
there  was  no  palfage  for  the  acid.  Upon 
pafling,  for  a long  time  together,  the  cleftric 
fire  through  the  acid,  I found,  upon  exami- 
nation, it  was  principally  dillipated.  That 
the  pafl'ages  were  thoroughly  clofed  upon  the 
wires,  and  that  the  acid  could  not  pafs  through 
any  opening,  I was  certain,  by  examining 
each  end  of  the  tube,  there  being  not  the 
lead  acid.  Therefore,  it  muft  have  united 
with  the  fire  and  pafTcd  with  it  through  the 
body  of  the  glafs ; the  bell  examination  of 
the  acid  ia  to  fee  what  proportion  of  alkali 
it  will  laturate  before  and  after  the  opera- 
tion. 

In  Count  Rumford’s  experiments,  on  the 
cxplofion  of  gunpowder,  we  fee  how  very 
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penetrating:  the  nitrous  acid  is  when  united 
to  fire,  fully  explained  in  my  Letter ; a cir- 
cumftance  never  thought  of  by  our  aerial 
chemifts  in  explaining  the  phenomena  ? and, 
it  is  clear  that  the  explofions  of  combuftible 
bodies,  as  gunpowder,  &c.  their  force  depen- 
ding upon  the  fire  fet  loofe,  arc  by  uniting  it- 
felf  with  the  bodies  of  the  compound,  which 
gives  the  fire  this  great  mechanical  force. — 
In  gunpowder  the  body  which  the  fire  prin- 
cipally unites  with,  is  the  nitrous  acid : and 
this  theory  fully  explains  the  phenomena  of 
bodies  exploding.  Mr.  Kirwan  fays  in  his 
Efiay  on  phlogiflon,  p.  31.  “If  fulphur  be 
digefted  in  oil  of  turpentinCj  and  then  flowly 
diflllled  for  ten,  or  twelve  days,  it  will  be 
converted  into  vitriolic  acid,  according  to 
Homberg.  Mem.  Par.  1703.  It  muft  be  re- 
membered, that  if  this  experiment  be  not 
cautioufly  condmSted,  it  is  very  dangerous.’* 
It  is  mofl  extraordinary  that  the  cleared: 
and  fliongeft  fadls  are  pafTcd  over;  while 
the  credulous  world  runs  to  new  experi- 
ments, made  fplendid  to  dazzle  weak  minds. 
Now  how  can  the  French  tlieory  explain  this 
experiment?  here  are  two  combuftible  bo- 
dies gently  burned,  or  decompounded  of 
their  fixed  fire  by  diftillation.  Sulphur, 
they  allow,  contains  no  oxygen  gas,  nor  does 
the  oil  of  turpentine : from  whence  then 
came  the  combuftion  and  the  vitriolic  acid. 
Tlie  oils  contain,  according  to  Mr.  Lavoifier, 
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12  oz.  5 gros.  5 grs.  of  charcoal,  and  3 oz, 
2 gros.  67  grs.  of  hydrogen.  Here  evident^ 
ly  thofe  two  combuftible  bodies,  from  two 
circumllances,  were  ignited.  Hrft,  the  fnl- 
phur  from  the  vitriolic  acid  it  contains,  has 
a ftrong  attraction  for  the  high  concentrated 
fire  of  the  elfential  oils ; the  attraction,  or 
union  of  which,  lets  part  of  their  lire  loofe; 
this  appears  clear  from  one  of  the  mineral 
acids,  viz.  the  nitrous,  when  its  attraction  is 
not  blunted  by  being  united  with  tire  (as 
the  vitriolic  acid  is  in  the  (late  of  fulphur) 
will,  when  united  with  the  cflential  oils,  fb 
forcibly  attract  them,  that,  in  their  chemical 
uiiion,  hey  will  prmluce  combuftion;  rhat 
is,  they  will  generate  fo  great  a temperature 
of  heat  and  produce  that  repullion,  as  to  re- 
pel the  eifential  oil’s  fixed  fire  trom  its  che- 
mical combination,  fo  as  to  be  formed  into 
free  fire.  Secomily,  the  fulphur  and  effcniial 
oils  from  the  heat  which  they  receive  in  their 
diflillation,  it  will  aid  the  coinbuflion. — 
Therefore thele  two  caufes  will  fufhciently ac- 
count for  their  combuHion,  and  the  vitriolic 
acid  being  in  the  refiduuin. 

Now,  to  attend  to  the  explanation  accor- 
ding to  their  theory;  from  whence  comes  all 
oxygen  gas,  not  only  to  form  the  vitriolic 
acid,  but  to  attraifl  all  the  charcoal  and  in- 
flammable air  of  the  cfTential  oils;  and 
what  comes  of  all  the  fixed  air  which  ought 
to  have  been  generated  in  the  procefs.  Even 
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to  fuppofe  that  the  oil  might  contain  water, 
(but  that  it  does  not  even  agreeably  to  Mr. 
Lavoifier’s  theory)  and  more  particularly 
from  the  moll  concentrated  oils,  being  the 
only  oils  which  will  anfwer  for  the  experi- 
ment : but  to  allow  that  it  does,  what  came  of 
all  the  inflammable  air  the  water  is  fuppo- 
fed  to  contain,  as  it  ought  to  have  been  left 
in  the  refiduum?  But,  more  flriking  than 
all  this  ! from  whence  came  all  the  fire  fet 
loofe  during  the  diflillation  ? 

Can  any  but  the  moll  blind^  abfurd^  and  pre^ 
judlced  chemills  reconcile  this  hmple  experi- 
ment to  the  French  theory?  1 here,  as  I have 
done  before,  call  upon  them  to  explain  this 
fiinple  experiment.  I call  upon  them  in  the 
name  of  candour^  honor ^ and  jujlice^  fairly  to 
invefligate  and  anfwer  this  little  trac5l,  or 
otherwile  to  acknowledge  their  errors.  Ifthe 
public  do  not  infifl  upon  it  they,  neither  do 
juflice  to  fcience,  themfelves,  or  me.  This 
publication,  I flatter  mvfelf,  will  fully  elu- 
cidate Count  Rumford’s  enquiries  into  “ heat 
and  light.”  See  his  letter  in  the  Phil. 
Trans,  for  the  year  1797,  p 215, 

^By  agitating  mercury,  and  tin,  or  lead,  in 
diflilled  water  (See  my  Thoughts  on  Air) — 
And,  alfb,  if  t^iere  is  the  leaft  moiflure  the 
metals  are  calcined.  If  it  proceeded  from  a 
decompofition  of  the  water,  inflammable 
air  ought  to  have  been  generated,  which  is 
not  the  cafe. 
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'I'he  repulfion  of  fire  is  as  great  and  ge- 
neral a law  in  nature  as  gravitation.  It  is 
to  this  repullion  of  the  particles  of  lire  to 
each  other,  that  bodies  are  fpecifically  light- 
ei'  at  the  equator  than  at  the  poles  ; for,  at 
the  furface  of  the  earth  it  is  highly  fa- 
turatefl  with  tree  fire,  and  alfj  the  bodies 
which  gravitate  to  it ; fo  as  that  boch  their 
gravitating  matters  lofe  part  of  their  influ- 
ence, being  countera(5tecl  by  the  rcpulflve 
fire.  Bodies  which  contain  a quantity  of 
Are  in  a loole  flate,  as  water,  become  hea- 
vier after  parting  with  this  fire,  as  in.  the 
flate  of  ice:  for,  while  it  contained  this  fire 
it  repelled  the  fire  which  the  earth  poflTefl: ; 
fo  that  the  earth’s  attradlion  for  the  gravi- 
tating particles  of  the  water  was  not  fo 
great.  1 h«reforc,  fpcaking  philofophically, 
wc  Ihould  fay,  fuch  a body  gravitates  to 
fuch  a degree  ; its  compofition  being  fo  ma- 
ny points  of  repulfion.  Thus  water  con- 
tains an  equal  quantity  of  gravitating 
matter  with  ice,  hut,  a greater  quantity  of 
Are  ; therefore  it  is  lighter.  • 

Oil  contains  a great  quantity  of  repulAve 
matter,  therefore  it  is  light  j but  the  Are  it 
contains  is  more  Axed  thaji  it  is  in  water. — 
tire  when  fixed,  lofes  a great  deal  of  its  rc- 
pulfive  quality ; for,  accordingly  as  it  is 
chcmicaliy  attracted  it  loles  its  repulAve 
quality.  Thu.«,  in  fuiphur,  the  vitriolic  acid 
lirongly  attracts  its  Are  j and  though  it  con- 
tains 
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tains  a great  quantity j yet,  from  its  being  fo 
ftrongly  combined,  it  Is  very  heavy.  Thus 
airs  contain  an  immenfc  quantity  of  fire,  < r 
repalfive  matter;  therefore,  after  their  com- 
buftion,  their  gravitating  matter  ouj>,ht  to 
be  heavier,  as  a great  quantity  of  fire  ef- 
capes  ; but  then  the  fire  efcapes  with  a pnrt 
of  the  gravitating  matter,  as  in  firing  in- 
flammable and  pure  airs. 

Fire  repels  accordingly  as  it  is  concentra- 
ted together  in  its  free  ftate.  Thus,  incom- 
buflions,  when  very  violent,  or  active,  what 
an  amazing  force  it  has.  Any  perfon  who 
lias  feen  an  houfe  on  fire  mufl  have  ohfer- 
ved  its  amazing  force  and  powers.  In  Pa- 
pin’s digefter,  when  a great  quantity  of  fire 
is  attached  to  the  water,  for  when  let  loofe 
what  an  immenfe  atTivity  and  force  it  has? 
Thus,  in  fleam,  the  greater  the  proportion 
of  fire  it  contains,  the  greater  its  repulfion, 
or  force,  as  in  Mr.  Betancour’s  experiments. 
But  I do  not  believe  to  the  fame  degree  he 
fpeaks  of.* 

That 


* The  repulfion  appears  clear  from  an  invelligation 
of  all  the  phenomena  wherein  fire  is  concerned.—— 
Thus,  in  the  eleftric  fire,  two  eleftrified  pith  balls  repel 
each  other.  But  if  two  balls  are  eledrified  negatively, 
they  w'ill  equally  repel  each  other.  Upon  this  principle 
the  balls  being  eledrified  negatively^or  not  having  their 
equal  faturation  of  eledricity,  which,  all  bodies  in  nature 
poflefs  ; in  confequence  the  natural  eledricity  of  the  at- 
mofphcre,  will  be  attraded  to  the  vacuum  in  the  balls,  or 
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That  experiment  of  a bar  of  iron  recei- 
ving a certain  quantity  of  the  fun’s  rays 
upon  it,  heating  it  to  fuch  a point : but,  if 
all  thofe  rays  be  colle<5led  together  by  a 
convex  glafs,  or  mirror,  and  then  the  iron 
receives  them,  it  will  be  heated  to  a greater 
degree.  Here  the  falne  quantity  of  rays  re- 
s', ccive  a greater  heating  power,  from  having 
: their  repelling  power  iiicreafed,  by  being 
; concentrated. 

The  theory  is  this,  fire  heats  from  its  mo- 
I tion,  and  that  motion  is  owing  to  the  parti- 

I to  its  minus  elcclricity ; for  this  clear  and  fimplc  rcafon. 

I As  tlic  balls  poflefs  lefs  clcftricity  than  the  air,  in  confe- 
t ,quencc,  the  air  next  the  furfacc  of  the  balls,  its  natural 
: clcftricity  will  be  lefs  repelled,  and,  in  confequcncc  ac- 
cumulate there,  or  form  an  atmofphcrc  of  plus  clcftricity 
' around  the  balls;  the  refult  of  which  is,  the  balls,  fronx 
V i)?ving  an  elecflrical  atmofphcre  around  them,  will  repel 
each  other.  As  the  de£l:iical  fire  is  un'rcrfally  diftribu- 
j ted  through  all  bodies;  each  particle  of  the  fire  repels  its 
I neighbour,  in  confcquenetJ,  when  a body  lofes  its  natural 
5 faturatioii,  the  repulfion  from  that  body  will  betaken  of» 

I and,  confcquehtly,  the  neighbouring  fire  will  accumu- 
: Lite  around  it  to  reftore  the  equilibrium. 

An  clc£lrical  conduftor,  elcelrified  pofitively,  I have 
' found  the  atmofperc  around  it  in  different  dates  of  clec- 
‘ tricity.  The  fird  column  beyond  the  condu£lors  atmof- 
I phere,  I have  found  negatively  elcftrified,  from  the 
j condu£lor  repelling  the  air’s  natural  faturation  of  fire.--. 
Beyond  that  again,  pofitivc  eletSfricity,  from  the  column 
of  air  beyond  the  repulfion  of  the  conduftor’s  clcdlricity;  ' 
the  elcdlrical  fire  accumulating  from  the  columri  of  air 
next  to  the  clcdlrical  conductor,  being  elcdtrificd  nega- 
tively, in  confequence  repelling  its  neighbouring  column 
kfs,  producing,  in  confequence,  a greater  accumulation, 
or  the  plus  date, 
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cles  of  fire  repelling  each  o*her.  Therefore, 
by  being  concentrated  together,  that  motion 
is  increafed,  from  the  repulfion  being  in- 
creafed.  Thus  the  fun’s  rays  have  more  I 
heat,  comparatively,  than  a culinary  fire  ; | 

from  this  caufe,  their  morion  is  greater,  the  i 
fire  particles  from  a culinary  fire  are  not  fo  I 
repelled,  in  conicquence,  they  do  not  give  j 
the  fame  degree  of  light;  and,  moreover, 
the  colour  of  bodies  Is  owing  to  the  power 
they  have  of  rjfledfing,  or  repelling  fire. — 
When  the  refle<5lion  is  ftrong  they  arc  of  a 
white  colour,  red  the  next,  and  violet  the 
lead.  So  bodies  burning  aflhme  different 
colours,  according  to  the  intenfity  of  fire: 
and,  in  burning  fulphur,  though  it  confifts 
of  an  amazing  quantity  of  fire,  yet  its  co- 
lour is  blue  ; owing  to  this,  the  acid  of  the 
fulphur  has  a ftrong  attraction  for  the  fire, 
therefore,  they  partly  efcape  together, and  the 
vitriolic  acid  retards  its  repulfive  powers, 
in  confequence' its  rapid  motion. — Thus,  in 
bodies  burning  in  the  pure  air  of  the  labora- 
tory,how  much  ftronger  their  light  and  heat 
are  ; or  in  lamps,  by  placing  a glafs  fo  as  to- 
increafe  the  current  of  atmolpherical  air, 
how  it  alfo  incrcafes  their  light  and  heat. 

As  we  have  obferved,  the  colour  of  bo- 
dies is  owing  to  the  particles  of  fire,  accor- 
ding as  they  arc  repelled  : and  as  colour  is  a 
fenfation,  that  fenfation  aefts  according  to  the 
force  with  which  the  retina  is  ftruck  j if  with 
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great  force  bodies  appear  white,  if  with  little 
force  violet.  Jull  the  fame  of  found;  found 
I is  conveyed  to  the  ear  by  the  air,  as  air  con- 
tains a great  quantity  of  fire : therefore,  it 
is  highly  elaftic,  and,  accordingly  as  this 
I fixed  fire  is  idruck,  fixed  fire  *s  repelled,  viz. 
that  next  the  body  which  ftrikes  it ; but 
then  its  fixed  fire  ftrikes  and  repels  its  neigh- 
bour, and  fo  till  it  reaches  the  ear  or  tympa- 
num. * It  is  from  this  caufe  that  lightning, 
or  gunpowder,  which  contains  a great  quan- 
tity of  fire,  therefore  repels  the  fixed  fire  of 
the  atmofphere,  and  produces  fuch  confider- 
able  reports  as  thunder  and  the  roaring  of 
artillery.  Nature  having  united  the  fixed 
fire  of  the  atmofphere,  with  an  acid  and 
water,  into  an  elaftic  aerial  form;  therefore, 
from  that  elafticity,  it  is  particularly  adap- 
ted to  convey  lound.  Thus  bodies  which 
are  the  moft  fonorus  are  metallic  bodies, 

! aifo  containing  a quantity  of  fixed  fire; 
h therefore,  bodies  fufceptiblc  of  repulfion. — 
-And  what  ftiews  the  wonderful  power  of  the 
!Deity  ; the  animal  organs,  viz.  the  eye  and 
■ ear,  are  both  fufceptiblc  of  the  fame  diftintfl 
Tenfations,  there  being  a direcl:  coincidence 
Ibetween  the  prifmatic  colours  and  the  notes 
«of  inufic;  the  optic  and  auditory  nerves  be- 
iing  equally  fufceptiblc  of  limilar  fenfations. 
IBut  we  may  as  well  fay  that  the  fixed  fire  of 
ithe  air  is  found  as  that  the  rays  of  light,  or 
fire,  are  coloured.  No,  they  have  nothing 
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to  do  with  either  colour,  or  found,  they  only 
give  an  impreflion  to  the  nerves,  which  gives 
that  impreffion  to  the  brain.  That  nature 
impreffes  it  with  fuch  and  /uch  feiifations ; 
and  thefe  fenfations  are  fo  diftindUy  marked, 
that  they  do  not  run  into  one  another  indif- 
criminately,but  from  fuch  an  impulfc  the  fire  j 
receives,  it  will  give  the  fenfation  of  one  co-  | 
lour,  and  fuch  another,  &c.  And  the  fame 
of  found,  fuch  a percuflion  of  the  air  fliall 
give  fuch  a note,  and  fuch  another.  See.  and 
thefe  different  fenfations  being  fo  fimilar. 
How  fiinple,  great,  and  elegant  is  this ! 

There  is  great  difference  between  light  i 
and  found  ; the  form  er  is  from  the  pure  fire, 
or  rays  of  light  rtriking  the  optic  nerve  ; 
the  latter  from  fire  united  to  matter,  ftriking 
the  auditory  nerve:  and  that  by  means  of. 
an  agent,  the  drum,  or  tympanum  of  the  ^ 
ear.  That  thefe  fenfations  are  from  impref- 
fions  which  the  nerves  received  is  certain ; 
for,  if  by  rubbing  my  eye  in  the  dark  with 
my  finger,  by  giving  an  iniprcflion  to  the 
optic  nerve,  I can  give  a very  vivid  fenfa- 
tion of  light  and  colours  ; the  fame  if  I put 
my  finger  into  iny  ear  and  move  it  quickly; 

I can  give  a fenfation  of  found:  therefore,  as 
there  could  no  coloured  rays  of  light  come 
in  the  dark  from  my  fingers:  colours  miift 
be  owing  to  the  impulfe  by  which  th-e  rays 
of  light,  or  fire  ftrike  uponthe  retina.  The 
way  to  give  thefe  fenfations  to  your  eye  by 
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your  finger  is,  to  clofe  the  eye  and  rub  the 
internal  canthus  with  it,  being  that  part  of 
the  eye  next  the  nofe. 

As  the  picture  of  the  object  is  painted 
upon  the  bottom  of  tlic  eye,  inverted,  a great 
deal  of  difeuflio'n  with  philofophers  has  ta- 
ken place;  why,  wc  do  not  fee  objvtfth  inver- 
ted. If  the  fenfatioii  were  conveyed  to  the 
brain,  by  this  pi(5ture,  and  alfo  the  colours, 
we  really  would  fee  them  inverted.  But,  the 
picture,  as  rcprelented  upon  the  retina,  does 
not  impart  the  fenfktion  as  a coloured  pic- 
ture, but  only  each  particle  of  light  connng 
from  the  obje(fl,  gives  fuch  and  fuch  a ftimu- 
his,  in  confcquence,  fuch  and  fuch  lenla- 
tions  are  conveyed  to  the  brain.  Jf  it  was 
not  fo,  how  comes  it  that  in  a delirium,  pa- 
tients fee  obje(5fs  with  the  fame  dillindf  vilion 
as  when  real.  Now  this  can  only  take 
place  from  the  difeafe  giving  a flimulus  to 
the  optic  nei've,  not  the  llimulus  of  a real 
coloured  picture. being  painted  upon  the  le- 
tina.  Or  upon  writing,  or  reading  a great 
deal  {for,  greatly  1 have  laboured  tor  tJie 
caufe  of  truth  and  fciencc,  yet  little  has  been 
my  reward)  I have  found  little  coloured 
images  floating  before  my  eyes;  here  the 
fenfes  w^ere  clearly  not  deliriou' . 

That  the  eye  do^s  not  diftlnguifli  colours, 
from  thefe  colours  being  painted  upon  the 
retina,  appears,  from  many  circun. dances  ; 
1 fhall  mention  one.  1 have  long  been  in 

the 
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the  habit  of  ufing  green  glaffes ; upon  my 
frrft  ufing  them  every  thing  appeared  very 
green  through  them;  but,  by  habit,  that 
greenefs  went  ofi  and  1 could  diflinguifh  co- 
lours. Now  there  could  only  pafs  through 
thefe  glafTes,  according  to  the  old  doctrine, 
green  rays,  and  that  colour  muft  have  been 
painted  upon  the  retina;  therefore, this  colour 
ought  never  to  have  gone  ofip.  But,  accor- 
ding to  my  doeftrine;  as  1 luppofe,  the  colours 
depend  upon  the  force  with  which  bodies 
reflect  the  rays  of  light  upon  the  retina:  thei  c- 
fore,  from  long  habit,  the  retina  receiving  all 
its  rays  through  this  green  glafs,  it  was  accuf- 
tomed  to  receive  the  rays  of  light  of  a lefs 
impulfe  ; in  confequence,  it  adapted  itfelf  to 
diflinguifli  the  different  impuH’es  of  light, 
under  this  tkprefled,  or  impaired  impulfe*. 

* It  is  from  the  repulfion  of  the  particles  of  light;  they 
pafs  by  each  other  without  impeding  each  other  as  other 
bodies  do,  as  id  the  light  of  two  candles.  See  Count 
Rumford’s  experiments  in  the  Phil.  Trans. 


MR.  CAVENDISH, 

/ Ijuve  made  your  Letter  and  this 
part  of  the  work  feparate  ; for  this  reafin. — My 
former  works  c.  'early  evincing  the  truth  of  my 
fyftem;  therefore^  your  oppofttion  to  it  can  have  no 
apology\  for  the  truth  muji  hax'e  atpeared  to  every 
impartial  re.  f oner,  without  the  aid  oj  thefe  new 
eicpi  riments^  which  are  beyond  all  controverfy. 

A LETTER 


A LETTER 


TO 

Henry  Cavendish,  Esc)^ 


SIR, 

IN  the  year  1788.  I wrote  a letter  to  you 
and  others  upon  the  extreme  errors  and  fal- 
lacy of  the  French  iyftcm,  and  alfo  upon  your 
two  experiments,  the  firing  infiammable  and  pure 
airs,  and  palfing  the  elcdric  fpark  through  pure 
and  atmofphcrical  airs;  proving,  to  the  fatis- 
fadion  of  candour  and  common  fenfe,  your  very 
erroneous  conclulions  from  thefe  experiments: 
which  letter  you  have  never  been  able  to  refute. — 
J now  addrefs  to  you  another  upon  the  fame 
fubjeds,  but  I do  not  exped  more  candour  from 
you  towards  this  letter  than  the  former ; I am 
fenlible  there  is  amoft  powerful  and  illiberal  com- 
bination formed  againfi  me  and  my  fyftem.  But, 
Sir,  whatfoever  be  the  arts,  influence,  and  confpi- 
racy,  time  will  unravel  the  whole. 

Though  this  combination  is  fupporced  by  fo 
numerous  a body;  a phalanx  who  Hatter  thcmlelvcs 
their  names  can  command  every  thing,  yet  truth, 
will  and  mud  prevail.  If  your  opinions,  experi- 
ments, and  conclufions  arc  jud,  then  I am  willing 
to  Hand  condemned  as  cenfuring  you  unjudly  ; and 
in  that  cenfurc,  as  being  too  confident  of  my  own 
opinion.  But  I am  not  like  you  and  your  confede- 
rates, who  fkulk  from  invedigaiion.  1 do  here 
feriouflycall  upon  the  public  to  arraign  us  both 
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at  their  tribunal,  and  to  pafs  their  Ten^ence  ac- 
cording to  thnr  jufticc.  But,  in  fixing  their 
judgment,  I hope,  they  will  carefully  weigh  the 
faifts  pro  and  con. 

No  doubt.  Sir,  you  will  call  this  letter  prefump- 
tuous;  and  if  I do  not  prove  the  French  theory  to  be 
egtegtoujly  lalfc,  and  alfo,  if  called  upon,  fliew-  that 
everv  mean,  illiberal,  and  fliameful  artifice  has  been 
made  ufe  of  to  rcprefsfair  mvcfligation,  i will  agree 
with  you  that  it  is  prefumptuous.  When  a man 
believes  he  has  truth  and  juilice  on  his  fide,  when 
his  opponents  da:e  not  openly  refute,  but  take 
every  method  that  cunning  and  art  can  invent 
to  fupprefs  fair  inveftigarion,  alter  they  have  been 
publicly  called  upon  ; then  under  thofe  circum- 
Ifances,  Mr.  Cavendilh,  I think,  that  I neither  do 
jufiice  to  fcience,  truth,  nor  mylelf,  if  I do  not 
Hate  my  grievance  to  the  world.  I acknow  ledge 
that  my  language  is  harlh  and  pointed  ; but  Sir,  I 
appeal  to  your  behaviour  for  its  jufiification  ; I am 
aware  of  the  great  influence  of  this  overbearing 
combination,  1 know  that  it  is  great  and  mighty,, 
and,  like  many  tyrants,  has  its  janifanes  ,the  herd 
of  reviewers)  to  fira-ngle  its  adverfaries. 

As  to  thefe  gentry,  1 think  they  muft  feel  them-- 
felves  really  difarmed  after  my  lafi  heavy  charges, 
which  they  were  unable  to  anfw  er,  therelore 
thefe  charges  (fill  fiand  in  all  their  force.  ’ But 
I am  afraid,  1 am  paying  their  leelings  too  great 
a compliment,  tor  they  are  entienched  in  brafs 
and  ignorance,  and  deride  the  lhafts  of  honor, 
jufiice,and  truih:  they  now  do  not  comment  upon 
or  analize  my  publii  ations,  but  condemn  en  mafs^ 
as  they  found  th  y wcie  failing  in  unknown 
feas  beyond  heir  weak  p^owers  to  fathom.  But, 
Mr.  Cavendifii,  I mull:  apologize  for  ranking 
in  luch  company,  and  alio  to  myfelt  in  con- 

defeending. 
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dcrcendinp  to  anfwcr  their  illibcrality.  I know 
their  judgment  does  not  vieigh  an  atom  with  the 
man  of  fcience ; but  their  writings  have  this  bad 
efitrdt,  they  can  pafs  that  character  upon  a book 
as  prevents  its  being  read,  particularly  abroad ; 
and  when  thefe  opinions  are  echoed  by  fuch  men 
as  you, Sir.  I fee  Sir  Charles  Blagden  has  lefigned 
his  fccrctaryniip  to  the  royal  fociety,  and  Mr. 
Tennant  is  ( IcCtcd  into  the  count  il. 

What  muft  we  judge  from  this?  Is  the  former  glad 
to  be  quitof  his  office,  and  the  latter  brought  there 
to  fccond  you  in  your  fehemes.  of  rejecting  or 
admitting  chemical  papers,  according  as  they  re- 
fute or  defend  your  fuppofed  “ illuflrioHs”  experi- 
ments? Sir,  this  is  an  age  of  trifling  experimenters, 
men  that  have  no  genius,  who  expeCt  immortality 
from  their  mechanical  labours  in  their  laboratory, 
though  merely  the  refult  of  chance.  .\nd  when 
they  come  to  philofoj<hife  upon  thofe  accidental 
experiments,  they  canm  t carry  their  idtas  beyond 
their  laboratory ; in  confequcncc,  when  their  gi- 
gantic fyftems  are  applied  to  the  various  pheno- 
mena of  nature,  they  form  inconfiftcncics  and 
abfurditics  bevond  the  imagination  to  conceive, 
being  thegrofTcfl:  puerilities:  thtfe  faults  1 publicly 
and  openly  declare  to  you  and  the  public,  and 
pledge  myfclf  for  the  truth,  as  being  clearly  de- 
monflrated  in  this  letter,  bcfides  my  other  publi- 
cations. 

This  combination  is  not  confined  to  England, 
it  alfo  extends  to  France,  Dr.  Fncftlcy  has  w rote 
two  pipers  lately,  clearly  refuting  their  hypothi  tis, 
and  dircdily  calling  ujxm  them  for  an  anfwer. — 
Certainly  he  (lands  as  high  as  Mr.  Eourcroy  himfclf 
in  the  public  eflimaiion  : but  behold  they  arc  w«/c, 
they  dare  not  enter  upon  invelligation,  though 
they  have  refumed  their  chemical  puriuits.  What 
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mufl:  the  candid  world  think?  they  principally  reft 
their  abfurd  hypothefis  upon  inflammable  and  pure 
airs  forming  water.  Dr.  Prieflley,and  many  others, 
have  performed  that  experiment  in  a far  more  ac- 
curate and  jufi:  ^^ay,  and  an  acid  is  in  the  refiduurn 
along  with  v»arcr;  this  the  French  theorifls  knewj 
but  to  counteract  this  experiment,  Mcirrs.  Four- 
croy,  Vanquelin,  and  Sequin,  performed  it  upon 
a large  icale,  and  theretorc  not  an  accurate  one : 
where  they  fay  no  acid  was  produced  but  an  air  ge- 
nerated, formed  of  the  condenfed  acid  and  inflam- 
mable air,  as  Dr.  Piieftley  fufficicntly  proved  after 
me.  But  why  was  not  Mr.  Lavoilier  and  the 
other  leading  members  of  the  French  fchool  pre- 
fen  t at  this  fuppofed  dccilive  experiment ; an  ex- 
periment which  they  dare  not  repeat,  nor  will  they 
a imit  of  any  concradiiflion.  Their  behaviour  to  M, 
La-Marck  was  alfo  illiberal  in  the  extreme,  and 
unprecedented  as  gentlemen  and  philofophers ; 
though  I have  received  worfe  treatment.  But  can 
you  flitter  yourfdf  that  this  behaviour  will  reign 
for  any  time?  no  Sir,  “ For  tritih  is  mighty  and  viuji 
always  in  the  end  prevail." 

You,Sir,havc,l  believe,  been  lately  much  in  your 
laboraroiy  in  hoping  to  find  experiments  to  de- 
fend this  extraordinary  fyflem.  But  I fuppofc  you 
cannot  find  any,  or  otherwife  you  would  not  parron- 
ife  fuch  trifling  chemical  papers,  as  the  Phil.  Trans, 
have  lately  produced  : for  a long  time  they  were 
mute  upon  chemical  fubjeds,  and,  I think  it 
would  have  been  more  political  to  have  continued 
fo.  fhefe  chemical  papers,  I have  fully  fliewn  in 
this  letter,  to  be  futile  and  puerile. 

Uur  aerial  philofophers  feem  to  have  got  into  il^e 
greateji  errors  eoncerning  the  do£Irine  of  combujlion^ 
fuppofing  it  is  conduced  by  atirabtion  : but  combujlion 
is  clearly  the  feperating  or  breaking  down  the  formar 
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/;>«  of  Mit’S,  and  nol  allraffhig  or  building  up  nc’ia 
ones.  Thus  five  enters  into  the  integral  fulflance  of 
ail  combujlible  bodies^  which  bodies  arc  thofe  which 
pofjefs  the  great ejl  quantity  of  fire  ; therefore  zvbcn 
thofe  bodies  are  deflroyed  by  fire^  or  have  their  fixed 
fire  fet  loofe  as  ac/uul,  the  compofition  of  them  is  en.r 
tirely  broken  down  ; from  tzvo  caufes.  Firfi,  As  the 
fire  made  an  integral  part  of  the  bodies,  and  fecon.ily, 
as  the  free  fire's  great  principle  is  i epuljion : thcr  efo)  e, 
as  the  fire  is  let  loofe,  all  the  component  parts  of  the 
burning  body  are  repelled  or  forced  from  their  chemical 
combinations  by  the  repiillalory  principle  of  fire  ; and 
unlefs  cbemifis  will  introduce  this  great  repulfatory 
p)  inciple  of  free  fire  into  combitjiion,  they  never  can 
account  for  the  phenomena  ; for  this  great  repulfion  of 
fire  is  as  certain  an  agent  as  chemical  attraction. — 
Therefore  our  late  chemical  theories  teaching  that  the 
air  aCls  in  combujiion  by  attracting  the  fuppofed  ele- 
ment s , car  bone  ,infiammablc  air,or  phlogijlon,}rom  bodies 
when  burning,  ts  erroneous,  as  the  air  aCis  in  combufiion 
as  the  agent : it  being  a combujlible  body  formed  of  fire, 
fixed  air,  arid  water,  and  its  fire  being  jUgbtly  attract- 
ed to  the  fixed  air  and  water,  is  therefore  eafily  fet 
loofe  in  the  combufiion,  and  then  aCts  upon  burning 
bodies  as  nature's  great  agent  in  felting  loofe  the  com- 
bujlible bodies'  fire  ; and  in  refpiration,  putrefaction, 
and  other  procejfes,  this  fixed  fire  is  cejily  attracted 
Jrorn  its  union  with  the  fixed  air  and  zvatcr  of  the  pure 
air  uniting  to  the  blood  in  its  fixed  Jlate. 

But  Sir,  had  that  able  cledrical  experimenter 
Mr.  Curhbertfon’s  experiments  been  given  to  the 
public  in  the  tranfaclioRs,it  u ould  have  been  a paper 
that  would  have  done  honor  to  the  Society.  But  no, 
they  were  experiments  which  cut  up  your  boaft- 
cd  theory  by  the  roots.  Mr.  Cuthbertibn  has  cal- 
cined dirteicnt  metals,  by  palling  the  eledlric  fpai  k 
through  them  both,  in  vacuo,  in  fixed  air,  and  azote. 

From 
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From  whence  comes  the  calcination,  Mr.  Cav. 
endifli  ? here  is  no  oxygen-gas  in  the  procefs. — 
Sir,  The  explanation  is  obvious  and  clear,  the 
cledtric  fire  was  fo  intcnfe  as  to  fet  the  fixed  fire 
free,  which  gave  the  metal  its  dudility.*  Will 
it  not  alfo  fet  the  fixed  fire  free  which  neutralizes 
the  fixed  air  and  water  into  atmofpherical  air, 
leaving  the  fixed  air  and  w'arcr  in  the  refiduum? — 
This,  Sir,  both  Dr  Pricftley  and  Mr.  Bergman  have 
proved,  and  the  true  explanation  of  your  experi- 
nicnts,  with  rhccledric  fire,  is,  hat  when  the  pure 
air  of  atmofpherical  air  is  united  with  the  pure 
air  of  the  laboratory,  both  their  acids  w iU  be 
adually  condeulcd  in  the  experiments;  this  i have 
proved. 

Why  does  Mr  Keir  delay  the  publication  of  his 
experiments  on  metallic  folutions  ? Thofe  who 
have  feen  the  fecond  part,  the  hrfi  being  pub- 
Iiflied  in  the  Phil.  TranfaCtions,  fay,  that  he 
has  deteded  the  groffeft  errors  in  Mr.  Lavoifier’s 
llatcmcnts  : the  e.xperiments  of  men  anxious  to  es- 
tablifh  a theory,  fhould  alwavs  be  received  with 
great  caution,  and  repeated.  That  thofe  ftatements 
were  grofsly  erroneous  I have  proved  in  n*y  dif- 
ferent publications.  See  my  Letter,  and  Chemical 
Effays.  Ihtn 

* The  doftrine  of  the  repulfion  of  the  paTtIdes  of  fire  tot 
each  other  being  now  clear'y  efiabli/hed  ; and  the  eledttical 
fire  palling  through  the  metals  being  fo  very  intenfe,  fee  Dr, 
Van  Marum’s  experiments,  where  he  melted  a confiderahle  body 
of  iron  at  one  difeharge ; he  alfo  entirely  calcined  twenty-four 
inches  of  leaden  wit^e,  three  eights  of  an  inchin  diameter,  by  one 
cxplofion,  therefore  this  immenfc  heat  of  the  elcdrical  fire,  will  adl 
ftrongly  in  repelling  the  fixed  fine  of  the  metals,  and  fet  it  free. 

In  my  Lei  ter,  -page  41. 

« We  cannot  help  making  this  remark  here,  that  it  is  afionilh- 
f ing,  that  the  moft  eminent  thcmills  who  have  adopted  the  fin- 
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Then  T mu(l  again  rcprat,  why,  Mr.  Cavendifh, 
does  not  Mr.  Kcir  produce  his  experiments  which 
(licw  i\\t  mojl ^rojs  and  paipabU  frrori  in  Mr.  L.avoi- 
fier’s?  No,  that  woulil  endanger  their  grand  fys- 
tem;  but  will  the  world  Lc  deluded  in  this  way!  If 

thefe 


* gular  theory  of  the  rompofition  of  the  acids,  (hould  not  have 

* more  minslely  cnquiicd  into  ii,  before  they  gave  u#  fuch  differ- 

* ent  opinions  upon  the  fame  experiments.  Mr.  Metheric 

* fuppofes,  no  nitrous  acid  cnt.rs  into  nitrous  air,  becaufe,  he 
‘ fays,  “ though  nitrous  air  is  obtainc''  from  a folutlon  of  mcr- 

cury  in  nitrous  acid,  almoll  ell  the  acid  is  found  in  the  fo- 
“ lutitm.” 

‘ Upon  the  other  hand,  Mr  Ktrwan  fays,  p.  38,  “ when 
**  a metal,  or  any  phlogiAicatcd  ftibftance  is  difiblvcd  in  the 
**  nitious  acid,  this  fubftance  attratls  the  acidifying  principle  of 
“ the  pitrous  acid,  and  its  phlogifton  is  attrafted  by  the  nitrous 
“ batis  ; and  thus  by  a double  affinity,  the  nitrous  acid  is  in  part 
•*  decompofed,  and  nitrous  air  formed.*’ 

* This  fxippofed  acidifying  principle,  according  to  him,  is  fixed 

* air ; according  to  Mr.  Lavoifier,  is  dephlogillicated  air;  but 

* according  to  'Ir.  Methcrie’s  experiment.  It  is  almoll  the  whole 

* of  the  nitrous  acid  employed  in  the  folulion.  But  I fay,  ac- 

* cording  to  truth,  it  is  all  the  nitrous  acid,  but  wiiat  was  taken 

* up  by  the  phiogifton  in  forming  nitrous  air.’ 

‘ Mr.  i.avoiOer,  who  firll  formed  this  theory,  frmn  obferving 

* the  effefts  produced  in  a folulion  of  the  n-trous  acid  and  mer- 

* cury,  fays,  “ 100  grains  of  dry  nitrous  acid,  confiils  of  64grs. 
“ of  dry  nitrous  air,  united  to  36  giains  of  pare  air.  deprived 

of  its  fpecitic  fire.”  • Mr.  Kirwan,  feeing  in  fome  mcafure 

* the  infuffici  ncy  of  this  compofit.on,  fays,  “ In  my  opinion, 
“ roo  giains  of  pure,  dry,  Coliurlefs,  nitrous  acid,  contain  38,  ty 
” grains  of  fixed  sir  as  its  acidify iug  principle,  57,06  of  nitrous 
“ bafis,  and  4,77  of  phlugifion  united  to  the  nitrons  bafis.”— 

* Both  of  them  make  the  nitrous  air  above  half  tire  weight  of 

* the  bafis ; thcrelorc,  upon  examining  the  acid  after  the  folu- 
‘ tion,  we  (huuid  have  expe^cd  to  have  found,  according  to  them, 

* the  other  part  of  the  conllliuunt  bodies;  agreeable  to  Mr. 

* Lavoifier,  36  of  the  pure  air  ; and  agreeable  to  Mr.  Kirwan, 

* 38, 1 7 grains  of  fixed  ait.  But  unfortunately  for  thefe  opinions, 
‘ wc  find  almotl  the  whole  of  the  pure  nitrous  acid.  We  cer- 

* uinly  ihouid  have  expected,  in  adopting  fuch  an  extraordinary 

* hypothelis. 
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(hefe  experiments  had  been  in  fupport  of  it,  thd 
public  would  have  had  them  many  years  ago.— 
But  Sir,  You  Jee  and  know,  that  this  boafted  fyflem 
is  abfurd  in  the  extreme,  and  that  mine  ftands 
upon  the  folid  bafis'of  immutable  truth. 

I could  mention  many  other  extraordinary  fimi- 
lar  fads,  but  I fhall  tire  my  reader;  I therefore  will 
enter  upon  my  firidurcs  on  the  diftercnt  chemical 
papers  in  the  Phil.  Tranfaclions. 

‘ hypothefis,  fo  contrary  to  what  chemiftry  had  ever  taught  or  fug- 

* gelled,  that  they  Ihould  have  examined  it  more  carefully.  I leave 

* my  learned  reader  to  make  his  own  rcflcAions,  they  appear  fo 
‘ obvious  ; 1 lhall  make  no  other  comments,  the  errors  of  the 

* theory  mult  appear  in  the  moll  llriking  light. 

In  my  Chemical  EJfays  pare  72. 

* Dr.  Pricllley  fays,  vol  III.  p.  299,  “ Mr.  Metherie  found  p. 
146,  though  nitrous  air  is  obtained  from  a folution  of  mercury 
“ in  nitrous  acid,  almoji  all  the  acid  is  found  in  the  folution.” — 
‘ And  Dr.  Fordyce  found  almoJl,all  the  acid  in  the  folution  of 

* zinc  in  the  vitriolic  acid.  Then  can  we  have  a doubt  but  both 

* folutiens  arc  from  the  fame  caufe ; and  not  fnppofe  the  one 

* from  a decompofition  of  the  water,  and  the  other  from  a dc- 
‘ compnfition  of  the  acid.  The  .litrous  acid  has  a llrong  attrac- 

* lion  for  the  metals,  the  fame  as  it  has  for  calcareous  earths;  and  if 
‘ I add  as  much  of  the  acid  as  to  neutralize  the  earth  and  metals^ 
‘ and  no  more  ; and,  if  upon  examination  of  them  after  the  fa- 
‘ turation,  1 find  all  the  acid,  only  allowing  a little  for  what  the 
‘ nitrous  air  took  up  from  the  metal ; can  chemills  form  the  moll 

* vague  conjedlure  that  all  the  acid  is  decompounded  in  the  me- 

* taliic  faiuration,  as  all  the  acid  is  found  entire,  and  the  fame 
‘ in  both  the  faturations  J But  Hill  more  forcibly  to  contradict 
‘ fo  very  ahfurd  an  opinion;  by  paffing  the  clcftric  fpark  ihtongh 
‘ nitrous  air,  Dr.  Van  Mariirn  reduced  three-fourths  of  it  into 
‘ the  nitrons  acid. — (See  a full  explanation  of  this  in  my  Letter, 

* p.  32.)  What  led  to  this  extraordinary  hypothefis,  was  tire  cx- 
‘ periments  of  Mr.  Lavoifrer  upon  mercury,  and  which  I have 
‘ Ihewn  can  likcwrfe  only  be  accounted  for  by  ray  hypothefis. — i 

* See  page  56  of  thefe  Effays. — Thcfe  arc  a fmall  part  of  my 
obfervations  upon  the  fubjeft.  See  particularly  my  letter. 
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It  requires  no  great  obfervation  to  fee,  that  all 
the  exertions  and  obje(f^s  of  our  prefent  chemical 
philolophers  arc,  to  defend  the  abfurdities  of  the 
French  theory;  feeing  I have  oppofed  it  by  fuch 
Urong  arguments,  proving  inconteftibly  its  very 
weak,  unftable,  principles  : therefore  there  appi  ars 
clearly  a general  combination  to  fupporr  its  totter- 
ing bafis  ; honor,  candour,  and  juftice  are  all  to  be 
facnficed  in  the  conteft.  1 hat  thefe  obfcrvations 
arc  juft,  wi|l  clearly  appear  from  the  following 
ftridurcs. 

Ob/ervations  Dr.  Pearson’s  Experiments* 

WITH  SOME  OTHER  REMARKS, 

Dr.  Pearfon  has  written  a moft  extraordinary- 
paper,  in  the  Phil.  Tranfatftions,  endeavouring  to 
Ihew  that  water  is  decompounded  by.  pafting  the 
cletftric  fire  through  it.  I muft  make  this  oblcr- 
vation,  that  fuch  futile  experiments  and  rraloning 
do  not  de  erve  any  anfwer ; however,  1 fliall  not 
honor  them  with  a full  invcftigation,  but  only 
make  fome  curfory  remarks. 

In  the  firft  place  I muft  make  this  general  ob- 
fervation, that  Dr  Pearfon’s  experiments  and 
manner  of  reafoning  are  always  loofe  and  unfatis- 
fatftory.  Upon  the  Dutch  experiments  being 
publiflied,  fome  of  the  ableft  electricians  and  che- 
mifts  endeavoured  to  repeat  thtm,  but  when  per- 
formed in  an  accurate  manner,  they  found  that 
they  could  produce  neither  inflammable  nor  pure 
airs:  Dr.  Pearfon  thinks  himfelt  more  lucky. — 
But  muft  not  my  reader  be  aftonifhed  when  he 
finds  thefe  experiments  were  performed  w ith  a brafe 
conductor,  of  a large  furfacc,  and  that  there  was 
a fcnfiblc  crofion  or  calcination  of  the  metal,  fo 

c that 
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that  the  infl:rument  would  only  do  for  a Ihotc 
lime ; and  moreover,  that  the  water  through  which 
the  ele<5tric  fire  palTcd,  was  expofed  to  the  open  air. 
In  page  146  he  fays,  “ By  repeated  difeharges 
there  is  an  impreffion  made  in  the  brafs  tube,  in 
**  the  part  where  the  difeharge  pafTes  through  it, 
**  and  at  bfta  fmall  hole  is  made  in  that  part.  On. 
**  this  account  the  fame  mounted  rube  cannot  ferve 
*'  for  producing  a large  quantity  of  gaz  ” 

Now,  are  Dr.  Pearfon  and  his  friend  Mr.  Caven- 
difli  ignorant,  that  water  being  fo  intenfely  heated,, 
as  it  mufi  be  in  this  experiment,  woutd  calcine 
metals  and  produce  inflammable  air  ; and  alfo  that 
when  water  is  heated,  it  uill  expel  the  pure  air  it 
contains,  and  alfb  that  water  which  has  got  its  air 
expelled,  will  attract  pure  air  from  the  atmos- 
phere ?*  The  w'ater  became  opake  in  the  experi- 
ment, clearly  fliewing,  (fee  my  experiments)  that 
as  it  piirted  with  its  air,  that  the  bodies  which  it 
held  in  foiution  w'erc  precipitated.  The  Dr.  fays, 
he  did  not  perform  the  experiments  with  water 
which  had  got  all  its  air  expelled  by  former  ex- 
periments, leaving  that  to  others. 

But  1 fhall  a(k,  even  bis  candour  or  yours,  Mr. 
Cavend'ifljy  if  that  would  not  have  been  the  only 
juft  way  of  performing  the  experiment,  as  being 
water  which  had  given  out  all  its  pure  air?  for 
performing  it  with  water  which  had  not  given  out 
all  its  air  by  the  experiment,  only  proves  that 

* Dr.  Pearfon  fays,  there  was  “ Always  left  a refidne  of  at 
leatt  one  fourth  of  its  bulk  on  pafling  through  it  the  eleduie 
fpark,  even  when  water  was  ufed,  which  had  been  free  from 
air  by  boiling  or  the  air  pump.”  Then  can  there  be  a queftion, 
Mr.  Cavendiflr,  from  whence  the  pure  air  proceeded,  as  it  con- 
tained fo  great  a proportion  of  azote  ? if  it  had  been  from  the 
decompofition  of  water  it  would  have  contained  ao  azote  accord- 
ing to  your  own  hypothclis. 
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the  eledrical  fire  adls  as  common  fire  in  expelling 
the  air  from  water,  the  fame  as  fieam  of  water  in 
calcining  metals,  and  forming,  by  that  means,  in- 
flammable  air.  But  we  wanted  not  a paper  of  the 
Phil.  Trans,  to  prove  to  us  that  the  eledirical 
fire  a<5ls  as  common  fire,  for  all  the  world  knew 
before  that  it  would  melt  and  calcine  metals.  Dr. 
Van  Marum  melting  a confiderabie  body  of  iron 
at  one  difeharge  of  the  battery,. 

And  what  a quantity  of  eleiflrical  fire  was  re- 
quired to  produce  a fmall  quantity  of  gas  ! for  the 
Dr.  fays,  “ My  calculation  alfo,  that  35  to  400CX) 
difeharges  were  requifitc  to  produce  one  cubical 
inch  of  gaz  from  water,  containing  its  ufual 
“ quantity  of  common  air.” 

Dr.  Pearlon’s  paper  then  is  a moft  puerile  per- 
formance. But  1 fhall  give  him  acknowledgment 
for  this  fagacity,  that  he  knew  the  only  proper 
way  would  have  been  to  have  proved  that  the  fame 
water  would  have  done  for  the  experiment,  again 
and  again,  and  that  he  would  accordingly  try  this 
part  of  it  with  the  grcatdt  attention ; as  the  fup- 
pofed  dccompofition  of  water  greatly  refied  upon 
it.  But  he  is  obliged  to  fay,  ‘‘  It  may  now  be 
expeded,  ihat  I Ihould  have  made  the  experi- 
**  ments  with  this  apparatus  on  difiillcd  water 
freed  from  its  air,  not  only  by  long  boiling,  or 
the  air  pump,  but  by  pafling  through  it  fevcral 
**  hundred  electrical  difeharges.  It  would  alfo 
have  l>cen,  to  feme  perfons,  more  fatisfadory,  if 
“ the  experiments  had  been  made  u[)on  a larger 
" Icalc,  lb  as  to  have  produced  the  combuflion  of 
“ a much  larger  quantity  of  gaz,  and  confequcmly 
" have  produced  a greater  quantity  of  water.” 

The  Dr.  has  been  performing  thefe  experiments 
nearly  two  years,  for  he  fays,  " From  my  journal 
of  the  numerous  experiments,  made  during  the 

c 2 **  courfc 
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courfe  of  nearly  two  years,  1 fhall  felcd  thofe 
" which  will  ferve  to  explain  the  nature  of  the 
procefs,  and  fhow  the  power  of  the  plate  eledl-  ' 
rical  machines;  and  I (hall  particularly  relate 
**  thofe  experiments  which  afforded  the  moft  ufctul 
**  rrfults  concerning  the  nature  of  the  gaz  ob- 
tain  -d.” 

Therefore  we  have  a right  to  fuppofe  thofe  ex- 
periments were  feledled  to  prove  this  abfurd 
dodrine  of  water  being  compofed  of  pure  and 
inflammable  airs,  for,  upon  this  idea  refts  the  whole 
fabrick  of  the  French  theory.  But  1 muft  again 
ob/erve,  Mr.  Cavendifh,  was  it  necclfary  in  this 
experiment  to  have  one  of  the  metal  tondudors 
formed  of  a metal  that  is  io  cafily  calcineable. — 

If  thefe  airs  proceeded  from  the  decompofition  of 
water,  why  might  not  tw  ogolden  wires  have  done; 
the  one  to  carry  and  the  other  to  receive  the 
cledtric  fire;  as  they  perform  the  circuit  as  well  as 
any  other  metals,  but  he  knew  they  would  not. — 

In  fhort  I might  make  fifty  other  objedions  to 
thefe  experiments,  but  I have  given  them  more 
attention  already  than  they  deferve.f 

Mr.  Cavendifh,  J before  addreffed  a letter  to  you 
and  others;  and  I hope,  fatisfadorily  proving  your 
fallacious  theories  to  every  r<7//o?;^/chemifl.  1 then 
told  you  that  your  JuppoJed  great  difcovery  of  ni- 
trous acid  being  formed  of  pure  air  and  azote,  by 
t e eledric  fpark,  was  fallacious  ; that  the  caufe 
of  the  nitrouj-  acid  being  formed  in  that  experi- 
ment, was,  trom  the  pure  air  of  the  atmdfphere, 
and  the  faditious  pure  air  of  the  chemifts  being 
burnt  fo  intenfely  as  to  precipitate  both  their  acids 
in  a condenfed  fiate : but,  that  in  common  com- 

f It  certainly  be  a dvinp^  caufe  when  they  can  bring 
only  inch  iuulc,  wcaa,  txpeniuuiis  to  defend  it. 

buftion. 
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bullion,  their  acids  are  left  in  an  aerial  (lace,  as 
fixed  air;  and  that  atmofphericai  air  is  neceflary  m 
the  proccfs,  as  Jts  fire  is  more  eafily  fct  loofe  by 
the  electric  fpark  , fully  difcovercd  by  the  clecflric 
fpatk  burning  it  inro  fixed  air,  prov-ed  by  Priefiley, 
an  1 Bergman.  Mr  Kirwan  favs,  " It  is  impolTible 
“ to  deny  all  credit  to  thofe  who  afferted  chat 
" lime  wafer  was  precipirated  by  raking  the  eleCr- 
“ r;c  fpark  in  common  air,  though  it  did  not 
«'  liicceed  with  him  (Mr.  Cavenddh)  either  from 
his  ufing  an  inflrument  of  diHerent  power 
from  that  ufed  by  others,  or  air  phlogifticatcd 
by  a different  procefs  ” 

§Now  the  pure  air  of  aimofpheric  air’s  fire  being 
eafily  let  loofe,  acts  upon  the  artificial  pure  air  of 
chemifls,  fo  that  there  is  fuch  an  intenfe  combus- 
tion as  to  precipitate  both  their  acids  into  a con- 
cemrated  ilate,  as  the  nitrous  acid;  lo  that  azote 
has  nothing  to  do  in  the  procels  X 

J *n  my  letter  page  1 26. — Wc  come  next  to  Mr  Cavcndifh’a 

* in  pottatit  experiment  in  forming  the  atmofphericai  and  de- 
‘ phlogifticated  atra  into  the  nitrous  acid  ; but  wc  fhall  give  a 
‘ very  different  explanation  of  it,  from  what  \ir.  Cavendifh  has 

* done.  I have  all  along  fuppofed  that  rcfpirable  airs  are  formed 

* of  an  acid,  fire  and  water  ; and  that  the  atmofphericai  air  is  a 

* very  different  air  from  the  artificial  empyreal  air  of  the  chemifls  : 
‘ the  latter  not  at  all  fupporting  vegetable  life,  and  likewife 
‘ animal  life  not  being  able  to  injure  it  completely,  as  animals 

* d ed  in  it  when  It  was  better  by  the  nitrous  teft,  than  the 

* pureft  atrr.ofplicrical  air;  (fee  my  thoughts  on  air.) 

‘ Hence  in  Mr.  Cavcndifh’s  experiment,  when  the  atmofphc- 
‘ rical  and  artificial  empyreal  airs  arc  mixed,*  there  is  a quantity 
‘ of  aflual  fire  thrown  into  them.  Wc  have  before  provetl,  that 
‘ fire  will  decompound  rcfpirable  airs,  and  according  to  the  in- 
‘ tenfity  of  the  fiie,  the  air  will  be  accordingly  decompounded. 

‘ If 

f I need  not  inform  my  reader  that  I have  proved,  by  fifty 
experiments,  that  putr  airs  are  formed  of  an  acid,  fixed  fire,  and 
water,  io  as  to  form  an  aerial  neutial  fait. 


I fee 
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I fee,  upon  the  continent,  a German  chemift,  M. 
Gitting,  has  got  into  the  fame  miftake  in  the  burn- 
ing of  phofphorus,  for  he  found  that  atmofpherical 
air  was  neceffary  to  phofphorus  burning  in  a cre- 
tain  temperature.  Bur,  Sir,  the  true  explanation  is, 
from  the  pure  part  of  the  atmofpherical  air,  being 
necciiary  in  the  procefs,  as  its  fire  is  more  eafily 
fet  loofe,  and  not  from  the  impure  part  of  it;  this 
I have  fully  fliewn  in  my  publications. 

Sir, 

■*  If  it  Is  the  common  combiillion,  fuch  as  wood,  charcoal.  See. 

* the  air  will  be  lett  in  the  (late  of  fixed  air  ; but  If  it  is  a more 

* Intenfe  heat,  fuch  as  fulphur,  phofphorus,  metals,  &c.  the  air 

* win  be  decompounded  into  an  acid  and  water. 

‘ Now  the  cleftric  heat  is  mod  intenfe,  it  being  capable 

* of  producing  a phenomenon  that  we  cannot  imitate  by  any 

* chemical  procefs.  Metals  arc  only  melted  by  heat;  the  eledlrlc 

* fire  is  fo  wonderfully  intenfe,  as  to  dilTolve  iron  in  onedifeharge 

* of  the  battery.  Dr.  Van  Marum  melting  a confiderable  body 

* of  iron  at  one  dilcharge ; be  likewife  entirely  calcined  24^ 

* inches  of  leaden  wire,  thee-eights  of  au  inch  in  diameter,  by 

* one  explofion.  This  Ibcws  a degree  of  heat  we  cannot  Imitate. 

* Our  heat  that  we  can  apply,  requires  a long  continued  applica> 

* tion,  but  this  is  inftantaneoua.  Therefore  when  empyreal  air 

* is  afted  upon  by  this  wonderful  heat,  we  fhould  eatpeft  it 

* would  decompound  the  air  to  an  acid  and  water. 

* This  theory  Is  raoft  ftrlkingly  fliewn.  In  firing  infiammable. 

* air  and  empyreal  air.  If  there  is  a full  proportion  of  Inflam- 

* mablc  air,  there  will  be  fuch  a degree  of  fire  fet  loofe,  as  to 

* lly  off  with  the  acid,  as  we  have  before  explained  ; but  if  there 
' is  a lefs  proportion  of  inflammable  air,  fo  as  not  to  produce  fo 

* great  a heat,  the  acid  will  be  left  in  the  refiduum.  A fimilar 

* phenomenon  will  take  place  in  the  burning  of  the  rcfpirable 

* airs  in  the  elcftrical  fluid.  If  the  eleftrical  fluid  Is  confiderable, 
‘ and  the  empyreal  air  very  rich,  part  of  the  acid  will  be  carried 

* off  in  the  fame  manner  as  when  burned  in  inflammable  air.  But 

* if  the  eledriral  fire  Is  not  fo  confiderable,  and  the  empyreal 

* air  not  fo  rich,  far  raoie  of  the  acid  will  be  left  in  the  refiduum. 

* This  will  account  for  the  different  refults  between  Mr.  Caven- 

* difh’s  and  Dr.  Van  Manim’s  experiments ; the  latter  ufing  a 

* greater  quantity  of  the  eleftrical  fluid,  and  a licher  air  than 
« the  former. 

Mr. 
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Sir,  for  the  fake  of  juftice,  truth,  honor,  and 
fcicncc;  do  not,  by  your  great  influence,  embarrafs 
and  overpower  candid  inveiligation.  1 l)iall  alk 
you  and  fome  others  a plain  and  obvious  ques- 
tion. How  comes  it  thai  the  oxygen-gas,  or  pure 
air  made  in  the  laboratory,  will  not  fupport 
animal  life?  Mr.  Scheelc.  Dr.  PriefUey,  and 
others,  in  breathing  it,  could  not  reduce  it  fo  far 
as  to  bring  it  lower  than  the  ft.mdard  of  pure  air. 
Hear,  O common  ienfe  I the  reafon  afligned  for  it 

by 

* Mr.  Cavcndilh  fuppofed  that  the  acid  came  from  the  phlo- 
‘ gifticated  air ; this  arofc  from  their  theories,  which  fuppofed 

* that  there  was  no  cittotis  acid  in  empyreal  air.  But  he  found 

* that  he  could  not  obtain  any  nitrous  acid  in  this  prucefs,  when 

* he  ufed  only  phlogidicated  air,  and  he  could  obtain  forae  when 

* he  ufed  empyreal  air.  This  he  imputed  to  the  impurities  of 
‘ that  air  : however,  there  is  more  of  it  decompounded  than  can 

* be  accounted  for  by  that  caulir.  But  when  he  mixed  the 

* atmofpherical  air  with  the  aitificial  empyreal  air,  he  then  could 

* form  them  into  the  nitrous  acid  with  the  e!e3rical  fluid. 

‘ 1 have  all  along  (in  my  publications)  fhewn  the  atmofpberi- 

* cal  air  to  be  a very  different  air  f'ro.m  the  artificial  rcfpirable  air 

* made  by  chemilts.  The  former  is  made  by  nature’s  own  de- 

* licate  hand ; her  ingredients  being  water,  fixed  air,  and  the 
« fun : the  latter  being  made  in  a laboratory,  with  mineral 

* acids,  water,  and  earth,  or  falls,  forced  into  an  aerial  form  b^ 

* an  intenfe  fire.  The  one  will  fuppoit  both  animal  and  vcgc- 

* table  life,  but  the  other  will  fupport  neither  of  them  ; vc- 

* gctables  dying  immediately  in  it,  and  animals  long  before 

* they  have  injuied  it,  even  when  it  is  in  a far  purer  Hate  than 
‘ the  beft  atmofpherical  air. 

‘ Hence  in  this  experiment  of  Mr.  Cavendifh,  the  electrical 

* fluid  is  not  able  to  burn  fo  confidcrably  in  empyreal  airs,  fo  as 
‘ to  reduce  them,  except  the  atmofptierical  air  makes  a part  of 

* them.  By  the  atmofpherical  air,  the  electrical  fire  Is  fo  ignited, 

* as  then  to  operate  forcibly  upon  the  artificial  empyreal  air,  and 

* to  produce  fo  flrong  a degree  of  beat,  as  to  decompound  the 

* airs. 
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ly  our  'ivonierful  French  chemijis,  that  it  prodocf: 
uch  an  inflammation  upon  the  lungs  as  to  fto^;  le- 

* This  artificial  empyreal  air,  we  have  llkewifc  all  along  fliewn, 

* to  be  of  a ftrong  eqmbuftible  quality,  burnini*  with  parti:'.;  cx- 

* plofions  (according  to  Di.  •Piidtlcy  as  if  it  was*  full  iff  tome 

* combulliblc  matter).  But  by  adding  a great ei  quantity  of 

* phloglllon  or  concentrated  fire  to  it,  I have  made  it  lo  inflam- 
‘ mable  as  to  explode  all  at  once  ! (fee  my  thoughts  on  a.i.) 

‘ Thefe  two  aiis  then,  viz  nature  s atmofpherical  air,  and  the 

* high  concentrated  artificial  ait  of  chemifts,  being  mixed  to- 

* gether,  and  expofed  to  the  influence  of  the  eledirical  fire,  will 
‘ be  decompounded,  producing  the  nitrous  acid  ; but  the  acid  is 

* not  pioduced  from  the  decompofition  of  the  phlogifticated 
‘ air.  For  take  only  the  empyieal  part  of  the  atmofpherical 
‘ air  (which  is  eafily  done  by  expelling  the  air  fiom  water  ; 

* and  then  cxpofing  the  water  to  the  atmofpherc,  and  then  ex- 

* pelling  the  air  again).  After  that,  mix  it  with  the  pureft 

* artificial  empyreal  air,  and  there  will  be  the  fame  phenomena. 

* Or  take  the  phlogifticated  part  of  the  atmofphere  only,  and 
< mix  it  with  the  pureft  empyreal  air,  and  there  will  not  be  thefe 

* phenomena.  No  doubt  fome  acid  will  appear,  but  it  w'ill  be 

* no  more  than  what  would  have  been,  if  the  phlogifticated  part 

* of  the  atmofpherc  had  not  been  added  to  the  artificial  empy- 

* real  air  ; for  the  higher  the  concentration  of  fire  in  aerial 
^ bodies,  the  greater  difficulty  there  is  In  decompoi  nding  them. 

* Thus  in  animal  refpiration,  I can  d'  compound  the  whole  of 

* the  empyreal  part  of  the'atmofpherical  air,  and  only  about  one 

* third  of  the  artificial  empyreal  air,  and  that  with  difficulty  ; fo 

* that  inftead  of  its  being  a more  luxuriant  air  for  animal  life, 
‘ it  IS  the  reverfe.  This  is  difeovered  by  your  breathing  in  it ; 

* and  very  feniibly  in  the  refpiration  of  mice  ; that  'clicate  ani- 

* mal  is  feen  to  have  the  greateft  difficulty  of  breathing  in  it 

* from  the  firft,  and  dies  before  it  lias  fully  injured  it. 

‘ But  even  inflammable  air  may  be  breathed  and  decompoun- 

* ded;  the  immortal  Schecle  reducing  a great  qnantity  of  It  to 
‘ foul  air,  by  breathing  it  alone.  Therefore  if  the  artificial 
‘ empyreal  air  is  expofed  to  the  electrical  fluid  Itfelf,  it  will  in 
‘ fome  meafure  > e aded  upon  as  we  might  exped.  But  Dr, 

* Prieftley  has  fhewn  us  long  ago,  that  the  empyreal  part  of  the 

* atmofphere  may  be  all  decompounded  by  the  eledric  fpark. 

‘ This  then  is  the  true  explanation  of  the  experiment  ; ,and 

* the  3cid  which  is  depofitsd  in  the  experiment,  comes  from  tlic 

* empyreal  air.’ 

fpiration; 
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rpiratidn ; can  thefc  men,  with  their  puerile  reafons, 
pretend  to  be  philofophers  ! Every  phyfician 
muft  have  feen  the  highefl:  inflammation  produced 
upon  the  lungs  in  difeafes,  and  yet  the  patient  ftill 
breathes  and  lives. f 

But  this  vital  pure  air,  which  is  fo  neceflary  to 
life,  lliall,  in  an  excefs  of  it,  kill,  in  a few  minutes. 
Examine  a moufe  which  has  died  in  it,  and  fee  its 
lungs  if  they  are  at  all  inflamed.  No,  they  will  be 
found  in  the  identical  fame  fiate  as  if  it  had  been  re- 
fpiring  azote.  When  any  combuflible  body  burns 
in  it,  as  Dr.  Prieftley  fays,  “ It  burns  with  crack- 

lings  as  if  it  was  full  of  feme  combuflible 

matter.” 

The  common  air  of  the  atmofphere,  I have 
proved  by  inconteflibie  experiments,  is  formed 
of  fixed  air,  fire,  and  water,  but  the  pure  air  or 
oxygen-gas  of  the  laboratory,  of  the  mineral  acids, 
Tvater  and  fixed  fire,  and,  in  confequence,  it  retains 
its  fire  fo  flrongly  that  the  blood  finds  a difficulty 
of  decompounding  it;  fo  that  an  animal  will  be  a 
longer  time  in  decompounding  a given  quantity  of 
it  than  a quantity  of  pure  air  of  the  atmo- 
fphere that  has  identically  the  lame  quantity  of 
oxygen-gas  in  it,  nay  twice  as  long  as  Dr.  Prieflley 
acknowledges,  and  it  even  leaves  it  in  as  pureaflatc 


^ I attended  a patient  who  had  a red  hot  iron  run  into  hi# 
lungs, which  produced  the  highefl  date  of  in6ammation  that  could 
- be  conceived,  and  yet  the  patient  furvived  it.  I think  I may 
f,  hazard  the  idea  that  it  would  be  a greater  one  than  the  breathin|^ 
j.  of  oxygen-g^s.  InRammation  of  the  lungg  is  attended  with  the 
( grcatcll  pain.  Was  Mr.  Scheelc’sand  Dr.  PriclUey’s  lungs,  upon 
breathing  this  air,  in  pain^  No,  upon  leaving  off  breathing  this 
f air  they  were  petfedly  well.  It  muft  be  a curious  kind  of 
f ; inflamonatioD  that  kills  fo  immediately,  and  difappears  fo  immedi- 
'i'  ately, 
t 

r- 
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as  the  atmofphcre.*  Liften  again,  you  profound 
chemifts.  An  animal  ftiall  die  in  it  precifely  at  the 
time  it  brings  its  ftandard  to  atniofpherical  air.  (fee 
both  the  experiments  of  Priefllcy  and  Scheele) 
Would  it  not,  you  profound  conjurors,  at  that  mo- 
ment become  perfectly  falutary?  otherwife,  v>hen 

the 

• In  my  Chemical  Effays,  p.  39.  ‘ As  the  forming  fixed  air 

into  dephlogifticated  air,  is  certainly  a proccisby  which  wc  may 
accurately  judge  of  the  formation  of  dephlogifticated  air,  I 
have  paid  a particular  attention  to  it  ; but  I will  not  give  the 
minuticE  of  the  experiments,  as  many  have  done.  If  the  pub- 
lic, after  the  ufage  I have  received,  gets  a detail  from  me,  they 
may  he  fatisfied.  To  other  philofophcrs  the  Philofophical 
Tianfaftions  are  open  for  their  long  hiftory  of  dry  experiments: 
hut  I hope  the  day  of  reckoning  and  retribution  ivill  come.  That 
fixed  air,  when  foluted  in  water,  will,  by  the  aftion  of  the  fun„ 
form  pure  air,  has  been  proved  by  Dr.  Piieftley  and  others — . 
As  my  theory  fuppofes  that  fixed  air  and  water,  united  to  the 
rays  of  the  fun  will  form  pure  or  refpirable  air;  tlierefore  to 
fliew  whether  my  theory,  or  Mr.  Lavoifier’s  is  juft,  I made  a 
number  of  experiments.  I took  frcfli  diftilled  water,  and  cx- 
pofed  it  to  a ftrong  heat,  withoilt  getting  any  kind  of  air  from 
it ; I then  arlded  to  it  a quantity  of  fixed  air,  which  it  readily 
abforhed,  marking  the  quantity  ; after  that , I expofed  it  to  the 
rays  of  a hot  fun.  But  as  tranfparent  bodies  are  well  known 
to  admit  the  rays  of  light  to  pafs  through  them,  without  ar- 
refting  or  ftopping  their  paflage,  I added  an  extraneous  body  ; 
any  will  anfvver,  filk  thread,  or  a dead  leaf,  dried  draws,  3:c. 
which  have  an  attraftion  for  the  air  ; and  by  this  means  I 
found  a great  quantity  of  pure  air  rife  to  the  top  of  the  de- 
canter which  contained  the  water ; after  that  I exjrelled  all  the 
air  from  the  water  by  heat,  and  I obtained  rather  a larger 
volume  of  pure  air,  than  of  the  fixed  air  ufed ; and  not  an 
atom  of  the  latter.  I found  that  two  things  were  to  be  at- 
tended to  in  thofe  bodies,  which  were  added  to  the  water,  to 
afllft  the  procefs  ; viz.  they  ought  not  to  be  tranfparent,  and 
ought  to  have  a kind  of  an  eledlrical  repulfion  to  water,  fo  that 
the  air  may  ftand  upon  them  in  diftinft  globules:  1 found  glafs 
bodies,  for  thefe  reafons,  improper,  and  likewife  linen  thread 
which  had  a great  attradion  for  the  water. 

* It 
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the  animal  was  brought  into  the  open  air,  it  would 
ncceflarily  d/e  from  its  injiammaiton.  How  comes  it 
that  animals  die  immediately  ^the  fame  as  in  the 
inoft  noxious  air)  in  Dr.  PrielUey’sdephlogilticatcd 
nitrous  air,  though  it  w ill  allow  a candle  to  burn  in 
ir  w ith  fuch  an  enlarged  flame  ? The  reafon  is, 
as  i have  Ibewn,  its  hre  is  lb  fixed  and  concentia- 

ted 

‘ It  is  remarked  by  pbilofophers,  that  green  animalcules  ap- 

* pear  when  the  water  gives  out  air  in  the  greateft  abundance — 

* This  appears  to  be  from  their  arrefting  the  fun’s  rays,  and  at- 

* trailing  the  air  in  the  water,  the  green  feeming  to  be  the  bell 

* colour ; and  which  nature  indeed,  makes  ufe  of  in  the  great 
< vegetable  world,  in  attrafting  the  rays  of  the  fun.  When 

* thefe  green  animalcules  appear  in  the  water,  by  gently  adding 

* fixed  air,  yon  may  continue  on,  for  a long  time,  the  procefs  of 

* generating  pure  air. 

‘ The  globules  of  air,  when  they  are  feen  Handing  upon  the 

* filk,  &c.  appear  little  at  firft,  but  gradually  grow  bigger ; the 
‘ filk  refiefting  the  rays,  and  by  that  mcatii  they  enter  the  glo- 
‘ bule,  warming  it,  and  faturating  the  air,  growing  larger,  and 
‘ as  it  were  generating  or  forming  pure  air,  by  the  fixed  air  at- 

* trailing  the  rays,  and  faturating  itfelf,  by  ncutralixing  them 

* along  with  the  water  We  fee  moft  of  the  falinc  produftions 

* of  nature  arc  formed  of  acids,  an  alkaline  fait,  (which  I fup- 

* pofc  fixed  fire)  and  water,  and  forming  regi'lar  cryftals.  In 

* the  vegetable  kingdom,  moft  of  the  bodies  belonging  to  it  arc 
‘ formed  of  acids,  fiic,  watei,  and  earth  ; in  bitumens,  oils,  &c. 

* a more  concentrated  fire  is  ncccffary  with  acids,  fire,  water,  and 
‘ earths;  and  the  differertt  concentrations,  combinations,  and 

* proportions  of  thefe  bodies  make  llic  different  bodies  upon  the 

* earth,  without  running  into  the  wild  fpeculative  opinion,  that 

* all  bodies  arc  formed  of  airs.  No  airs  arc  formed  of  them.’ 

From  the  Gentleman’s  Magazine,  for  Dxember,  1794. 

TO  SIR  JOSEPH  BANKS. 

«>«>  CarliJIft  on.  15; 

‘ I am  much  obliged  to  you  for  your  politenefs  in  faying,  “ I 
(hall  readily  receive  any  paper  you  are  plcafed  to  fc  id  me  ; and, 
“ if  the  do^rines  it  contains  are  not,  in  my  opmion,  contradidled 
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ted  that  animals  cannot  decompound  it,  being 
formed  of  the  pure  nitrous  acid  and  phlogillon ; nay. 
Dr.  Prieftley  formed  it  of  fuch  a high  proportion 
of  phlogifton,  or  fixed  fire,  that  it  exploded  ; 1 have 

formed 

**  by  the  refult  of  experiments  already  made,  or  which  may  be 

tried  after  receiving  it,  for  the  purpofe  of  bringing  them  to 
“ the  tell  of  reafon  and  truth,  I will  mod  readily  prefent  it  to  the 
“ Royal  ’Society.”  ‘ I,  therefore,  fend  you  the  experiments,  in 
order  that  you  may  have  them  tried,  and  fee  whether  they  are 
juft  or  not. 

‘ After  the  numerous  experiments  which  I have  made  (and 
publiHied  in  my  different  Works)  by  expofing  water  impreg- 
nated with  fixed  air  to  the  influence  of  the  fun,  and  thereby 
producing  pure  air ; and  likewife  after  the  experiments  of  Dr. 
Prieftley,  in  which  water  produced  air  by  dillillation  ; a very 
important  queftion  occurs,  viz.  to  what  caufc  are  thefe  produc- 
tions of  pure  air  to  be  attributed  ? 

‘ To  elucidate  thefe  phenomena,  I made  the  following  ex- 
penments.  I took  fnow- water,  which  had  been  previoufly  dif- 
tilled  fcveral  times,  taking  care  to  prevent  its  contaft  with  the 
atmofphere,  fo  that  it  would  yield  no  air,  cither  by  the  procefs 
of  expofure  to  the  fun,  or  by  diftillatlon.  I then  impregnated 
it  with  a fmall  quantity  of  fixed  air  j after  that,  I added  a little 
earth  which  had  been  precipitated  from  fpring- water  by  the 
procefs  of  boiling  ; then  corking  them  carefully  in  a bottle,  and 
/baking  them  occafionally  till  the  earth  was  foluted  by  the  fixed 
air  and  water.  After  that,  I put  the  folution  into  a ftill,  and, 
let  it  undergo  the  fame  procefs  of  dillillation  which  Dr.  Prieftley  ^ 
fpeaks  of  in  his  laft  publication  on  this  fubjedl ; and  I got  from  . 
it  a quantity  of  air,  partly  pure  and  partly  azote.  And,  as  the 
airs  were  generated,  the  water  depolited  the  earth  which  it  had 
held  In  folution.  And  by  repeated  diftillatlons  it  would  yield 
no  more  air  till  fixed  air  was  added  to  it  again,  and  which  folu- 
ted again  the  precipitated  earth.  And  I found  that  if  the  fo- 
lution be  expofed  to  the  light  of  the  fun  for  fometime  previous 
to  the  diftillatlon,  the  experiment  will  be  aflifted. 

‘ I have  likewife  found  that  water,  which  had  undergone  the 
aAion  of  the  fun,  and  had  produced  air,  as  In  the  experiments 
of  Sir  Benjamin  Thompfon,  will  do  equally  as  well  for  the 
above  experiment  as  fnow- water ; for,  after  it  has  boiled.  It  w ill 
be  found  to  poflefs  no  air,  its  power  having  been  exhaufted  by 
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formed  it  of  fuch  a high  proportion  of  phlogiflcn, 
that  it  has  allowed  the  flame  ®f  a candle  to  extend 
to  twice  its  ufual  volume,  that  is,  more  of  the  fixed 
fire  or  phlogiflon  of  the  air  was  burning  at  the 
fame  time. 

Now 


the  air  wliich  it  had  already  generated  by  the  a&Ion  cf  the  fun. 
But,  if  fixed  air  be  added  to  this  water,  it  will  again  folute  the 
earth  which  had  been  precipitated  from  the  water  Iry  the  procefs. 
And,  it  this  lolution  be  cither  dillillcd,  or  expofed  to  the  fun, 
pure  air  and  azote  will  be  again  generated,  the  earth  precipi- 
tated, and  the  fixed  air  difappear.j: 

‘ Now  I think.  Sir  Jufeph  Banks,  thefe  experiments  require 
no  comment  ; it  is  unneceffary  to  fay  from  what  caufe  thefe 
phenomena  proceed.  But  I fhall  fay  nothir«g  upon  that  head  ; 
I only  fend  you  the  experiments  that  they  may  be  repeated,  and 
their  validity  afeertained. 

‘ The  Dutch  chemills  have  repeated  an  experiment  of  mine, 
in  which,  from  expofing  fulphur  and  iron  to  heat,  I found  that 
inflammable  and  vitriolic  acid  airs  were  generated  : their  rcfulis 
are  fimilar  to  mine.  But  1 have  earned  the  experiment  farther 
than  they  have  done.  By  expofing  the  fulphur  and  iron  to  a 
greater,  more  rapid,  and  more  continued  heat,  1 have  produced 
a greater  combufiiun,  and  formed  tlwm  into  a vittiolated  iron. 
But  this  procefs  requires  attrition  as  well  as  great  heat  ; which 
I contrived  to  give  it  by  a heated  iron  or  glafs  jicfllc  moving  it 
rapidly  at  the  time.  Now,  as  the  fulphur  and  Iron  w'erc  pure, 
and  perfectly  dried,  there  being  no  water,  acid,  nor  pure  air,  ip 
the  procefs  ; and  as  great  heat  and  flume  were  generated,  there- 
fore I think  plulofophers  will  agree  with  ntc,  that  the  fulphur 
and  iron  were  decompounded  of  their  fixed  fire,  of  that  fixed 
fire  which  formed  the  one  into  fulphur  and  the  other  into  a 
metal,  as  the  reirduum  w'ls  a vitrioiated  iron. 

‘ I fliould  hope  that  what  1 have  faid  in  my  Chemical  F.fTays 
inuft  futficicnlly  prove,  that  in  Dr.  Fordycc’s  late  experiments, 
publifhed  In  the  PhiIo;ophical  i'ninfa£tions,  the  vitriolic  acid  was 

t Will  it  be  believed,  Mr.  Urban,  that  thi*  experiment,  fronr  whifh  a 
knowledge  of  tfie  origin  and  formation  of  the  atmofphere  may  be  dedu- 
ced, could  not  obtain  a rfaiiing  before  the  moft  learned  md  rcfpedablc 
Society  in  the  world,  which,  for  a ferie*  of  years,  has  tuadc  the  fluJy  of 
sir  one  of  its  moll  peculiar  and  moft  imerefting  objedls?  And  without 
^igniflg  to  aflign  a rcafon,  though  much  irorenuned. 
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Now  I think  this  view  of  the  phenomena  ought 
clearly  to  explain  them.  Nitrous  air  will  fooner 
fct  fire  to.phofphorus  than  the  artificial  pure  air, 

for 

the  princ?pal  calcining  body,  aided  by  the  water  ; arid  that, 
when  he  added  the  alkaline  fait  to  the  folution,  it  attradled  the 
acid  from  the  calx.  But  to  prove  it  more  clearly  — 

‘ If  a calcareous  earth  be  foluted  in  the  vitriolic  acid  and 
water,  and  precipitated  by  the  fame  alkaline  fait,  or  kali  purum, 
it  will  be  precipitated  as  lime;  and,  in  both  thefe  folutions,  the 
acid  i.s  required  to  be  mixed  with  water.  But,  if  the  calcareous 
earth  be  precipitated  with  the  mild  alkali.it  will  be  thrown  dowm 
as  calcareous  earth.  And,  that  the  calcareous  earth  was  foluted 
or  adted  upon  by  the  acid,  is  clear  fiom  its  fixed  air  being  ex- 
pelled ; and  it  is  equally  clear  that  this  cafe  is  fimilar  when  me- 
tals arc  foluted  or  calcined  by  acids,  and  water  ; for,  their  phlo- 
gifton  is  expelled;  the  water  in  one  procefs  going  to  the  forma- 
tion of  fixed  air,  and  in  the  other  to  that  of  inflammable.  But, 
if  any  doubt  ftill  remains,  that  the  acid  and  not  the  water  is  the 
calcining  body,  let  the  folution  be  expnfcd  to  a ftrong  heat 
(which  is  one  of  Dr.  Prieftley*s  experiments)  the  calx  will  be 
precipitated  ; and  if  carefully  examined,  being  prcvioufly  well 
waflied  in  water,  in  order  to  vvafh  away  any  acid  that  does  not 
make  a part  of  the  calx,  it  will  be  found  to  be  formed  of  an 
acid  and  the  earth  of  the  calx,  together  with  a faturation  of 
water.  What  muft  we  think  of  that  theory  which  con- 
fiders  water  as  the  calcining  body  when  the  vitriolic  and  marine 
acids  are  ufed,  and  the  nitrons  acid  when  that  is  tiled  in  the 
procefs  ? But  1 have  found  that,  if  the  dcphlogifticated  marine 
acid  be  employed  in  the  procefs  of  calcining  metals,  even  though 
it  be  mixed  with  water,  marine  acid  air  i.s  proiluced,  and  not 
inflammable  air  ; which  is  owing  to  the  marine  acid  having  a 
part  of  its  phlogiflon  taken  from  it ; therefore,  it  attacks  the 
phlogillon  of  the  metal  with  mote  force  or  violence,  and  conle- 
quently  greater  heat  is  produced,  and  they  form  the  marine  acid 
air.  The  nitrous  acid  does  the  fame,  having  likewife  a ftrong 
attraftion  ; for  phlogifton  (a  well-known  faft)  will  attack  the 
phlogifton  of  the  metal  with  violettce  and  force,  producing  fo 
great  a degree  of  heat  as  to  form  the  nitrous  air,  which  is  an 
acid  one,  the  fame  as  the  marine  acid  air ; for,  they  both  turn 
the  vegetable  juices  red,  being  airs  containing  more  of  the  acid 
and  lefs  of  the  phlogifton,  which  forms  the  inflammable  air 
principally;  though  aU  thefs  airs  have  water  for  their  bafis. 

‘ And 
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for  its  acid  ads  in  decompounding  the  fixed  fire 
of  the  phofphorus  ; and  all  airs  formed  from  the 
nitrous  acid  do  the  fame.  Phofphorus  will  fooncr 
be  fet  on  fire  by  the  weight  of  the  atmofphere 

being 

* And  ferther,  to  render  this  doiftrinc  ftill  more  clear.  If  the 
nitrous  acid  be  not  Urong,  and  if  the  folution  be  made  in  a 
Tcflel  furrounded  by  a freezing  mixture,  the  acid  being  gently- 
added  to  the  metal,  they  will  only  produce  a phlogifticated  air. 
This  is  the  cafe  when  tin  is  added  to  a neutral  folution  of  tin  in 
the  nitrous  acid  ; it  is  calcined,  a calx  is  thrown  down,  and  an 
imperfeft  nitrous  air  produced,  which  is  fo  much  phlogifticated 
as  to  Irave  its  acid  neutralized  fo  as  not  to  affee^  tire  vegetable 
juices. 

‘ Or,  in  the  folution  of  zinc  in  the  nitrous  acid,  if  the  acid 
be  genrly  added  in  a fn-ezing  fituation,  they  will  generate  an  in- 
flammable air  that  will  explode.  By  producing  as  little  effer- 
vefcence  as  puftible,  and  confequently  little  heat,  the  add  gets 
fully  fauiraicd  ivith  phlogifton. 

' The  aftion  of  the  acids  upon  metals  is  exaAly  the  fame  as 
that  of  fixed  air,  or  aerial  acid  on  lime,  which  is  an  earth  fatu- 
fated  with  fire  ; but  fire  more  loofely  concentrated  than  in  me- 
tals, And  it  is  worthy  of  remark,  that  the  aerial  acid  will  not 
expel  the  fire  of  the  lime  without  the  aid  of  water,  but  by  their 
joint  influence  or  attradion  for  the  earth  of  the  lime  tiiey  will 
precipitate  the  fire ; exaftljr  as  the  vitriolic  acid  and  water  will 
expel  the  fire  In  acHng  upon  the  metals  ; but  the  metallic  fire  is 
expelled  in  a fixed  ftatc  as  inflammable  air.  For  a more  full  elu- 
cidation of  this  dodrine  T muft  refer  to  my  former  publications. 

‘ If  the  adion  of  acids  upon  phlogifton  is  managed  in  a gentle 
vray,  without  producing  grcdt  heat  and  effervcfceucc,  they  will 
unite  without  forming  airs.  As,  for  inftance, 

* If  the  volatile  vitriolic  acid  be  added  to  iron  nails  (which  is 
one  of  Dr.  Higgins’s  experiments,  lee  p.  49  of  his  laft  pubh'ca- 
tlon ) they  will  generate  no  air,  but  the  acid  and  the  phlogifton 
of  the  iron  w-ill  form  a fulphur  ; which  arifes  from  this,  the  acid 
being  phlogifticated.  its  adivlty  for  additional  plilogiflon  is  partly 
blunted,  and  it  unites  to  it  in  a very  gentle  manner.  But  I 
have  found,  if  this  mixture  be  mlade  in  a veftel  expofed  to  great 
heat,  that  both  inflammable  and  vitriolic  acid  airs  will  be  gene- 
rated, And  it  is  from  the  fame  caofe  that  the  tin  produces  fo 
high  a phlogifticated  air  when  frcfti  tin  is  added  to  a folution  of 
tin  in  tlie  nitrous  acid ; for,  the  acid  leaves  the  calx  to  attack 

tlie 


( 24  ) 


t 


being  taken  from  it,  as  its  volatile  parts  are  fooner 
evaporated.  Inflammable  air  will  alfo  alTifl:  its 
burning  by  diflblving  it. 

But  one  of  the  moll  flriking  of  the  French  ex- 
periments, is,*  that  fixed  air  and  water  will  make 
it  burn  better  than  atmofphcrical  air.  I have  fully 
lliewn  ffee  my  Chemical  EfTays)  that  phofphorus 
has  a great  attraction  for  fixed  air  and  water,  and 
that  it  is  this  attradfion  makes  it  burn  in  atmos- 
pherical air,  from  its  attradlion  for  its  fixed  air 
and  water,  and  alfo  from  its  attradfion  for  acids 
and  water  ; therefore  it  will  burn  in  acid  air,  as  the 
French  chemifls  have  flicwn.  It  burned  in  fixed  air 
and  water,  fo  well,  that  they  fay,  “ Which  light  in- 
“ creafed  to  a greater  degree,  of  brilliancy  than 
“ would  have  been  exhibited  in  atmofpherical  air.” 

But  this  phenomenon  was  not  owing,  as  they 
fuppofed,  to  the  pure  air  of  the  water  which  the 
fixed  air  took  along  with  it  in  pafling  through  the 
water;  for,  if  the  fixed  air  pafs  through  mercury  the 
fame  combuftion  will  take  place,  provided  the  phof- 
phorus is  expofed  to  a little  water  along  with  fixed 
air.  By  their  joint  influence,  they  penetrate 
the  phofphorus  and  fet  its  fire  loofc ; and  they  will 


the  phlogifton  of  the  freih  tin  ; but  it  leaves  the  one  to  attack 
the  other  in  fo  gentle  a manner,  that  little  heat  or  effervcfcencc  is 
produced,  and  the  acid  gets  Its  full  faturation  before  it  is  fuf- 
ficiently  aerilized,  to  produce  an  air  that  will  admit  of  a candle 
burning  in  it  with  an  enlarged  flame.  But,  If  this  experiment 
be  made  in  a veflel  furroanded  by  a freezing  mixture.  It  will  get 
fo  full  a faturation  of  phlogifton  as  to  form  inflammable  air 
•which  explodes.  Surely  this  is  a connedled  chain  of  fadls 
which  cannot  be  mifundcrilood.  I am,  Sir,  your  moll  obedient, 
humble  fervant, 

« ROBERT  HARRINGTON.* 

* Sec  the  prefent  French  chemical  publication,  where  there  is  a 
number  of  experiments  upon  the  burning  of  phofphorus. 
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both  be  found  to  be  imbibed  by  the  phofphorus 
producing  the  phofphoric  acid  ; and,  as  a death 
blow  to  our  Fiench  chemifts,  no  charcoal  or  in- 
riammable  air  is  produced.  The  true  explanation 
is  this,  phofphorus  is  formed  from  the  phofphoric 
acid  and  fire,  which  are  very  loofely  combined,  fo 
that  they  are  cafily  fee  loofe  by  the  joint  powers 
of  water  and  fixed  air,  which  being  attracted  by 
the  dry  concentrated  phofphoric  acid,  in  con- 
fequence,  becomes  fluid. 

That  fire  and  the  phofphoric  acid  form  phos- 
phorus is  fulficicntly  proved  by  experiments. — 
See  my  thoughts  on  air,  where,  by  expofing  the 
phofphoric  acid  with  a fmall  proportion  of  water 
to  a long  continued  hear,  1 formed  the  acid  into 
phofphorus;  and  this  Ihe'As  how  all  the  pure  airs 
of  the  laboratory  are  formed  ; only  the  nitrous  acid 
when  uaited  to  the  calx  of  lead,  attrads  a far  lefs 
concentratifm,  forming  what  they  call  oxygen- gas ; 
which,  “ Burns  as  if  it  was  full  of  combufliblc 
“ matter.”  But  the  phofphoric  acid,  with  the 
calx  of  lead,  form  inflammable  air. 

But  the  pure  air  of  the  atmofphere  docs  not 
burn  with  thefc  cracklings.  To  make  the  experi- 
ments, take  the  fame  proportion  of  puic  air  made 
from  nitre,  and  mix  it  with  an  equal  proportion  of 
azote,  as  they  fay  atmofphcrical  air  is  lormcd  of, 
and  this  air  will  burn  with  thofc  cracklings  which 
are  partial  explofions;  and  alfo,  if  breathed  by  an 
animal  it  will  not  be  able  to  leave  it  in  an  impure 
flatc;  nay  vegetables  immediately  die  in  it.  But 
in  the  pure  air  of  the  atmofphere,  none  of  thefc 
phenomena  take  place.  It  is  hard,  after  what  I 
have  faid,  flill  to  have  thefe  abfurd  do^rines  to  cx- 
pofe.  As  our  prefent  aerial  philofophers  catch  at 
any  thing  everfo  infignificaht : they  may  fay.thar, 
in  the  refpiraiion  of  pure  air  from  nitre,  w hy  an 
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animal  cannot  perfe(flly  injure  it,  is  owing  to  the 
fixed  air  produced  ; but  Dr.  Prieftley  found,  that, 
when  a moufc  breathed  it  over  lime  water,  it  made 
no  difference.* 

Obfervations 

* In  Natural  Philofophy,  vol.  5.-^“  But  to  make  the  ex- 
“ pcriinent  in  the  moft  unexceptionable  manner  that  1 could 
contrive,  I,  in  the  next  place,  got  two  mice,  of  nearly  equal 
“ fize,  and  put  them  into  exaftly  equal  quantities,  viz.  about 
“ five  ounce  mealnres,  of  the  fanr.e  depblogilticated  air  (the 
meafure  of  Its  purity,  with  two  equal  quantities  of  nitrous  air, 
<*  being  0.24)  in  nearly  equal  and  iimilar  glala  jars,  one  Handing  ia 
“ lime  water,  and  ;hc  oth^  r in  corrvnon  water.  Both  the  mice  con- 
“ tinned  in  this  fituation  Lracthlng  more  than  two  hours  and  an 
“ half,  after  which  the  air  wMch  b.ad  been  confined  by  lime  water 
*■  appeared  to  be  reduced  in  the  propovtiou  of  9 to  5^  the  inca- 
furcB  of  the  tdl  being  0.96  ; and  the  air  which  had  not  been 
“ confined  by  lime  wrater  was  dimin. filed  in  the  proportion  of  9 
“ to  the  mcafures  of  the  tefi  being  0.98.  Both  the  mice, 
“ though  kept  pretty  warm, laboured  alike  with  a^Ifficulty  of  re- 
« fpiiation,  fomc  time  before  i put  an  end  to  the  experiment.  In 
*'  the  courfe  of  it  I agitated  the  lime  water  a little  now  and  then, 
“ in  order  to  make  it  abforb  the  fixed  air  the  better,  by  admit- 
“ ting  frefli  lime  water  to  the  air  that  had  been  refpired, 

“ It  appears  from  this  experiment,  that  the  air  confined  by 
“ lime  water  was  both  diminilhed  and  phlogifticated  cxaftly  like 
“ that  which  had  been  confined  by  common  water,  by  the  ref- 
“ pitation  pf  mice  of  equal  Iize,  in  the  fame  time.  The  dimi- 
“ nulion  indeed  was,  at  firfi,  a fmall  matter  greater  in  the  air 
“ confined  by  the  lime  water ; becaufe  the  common  wrater  did 
“ not  imbibe  the  fixed  air  fo  readily  ; but  this  made  no  apparent 
“ difference  with  relpcdt  to  the  mice,  and  the  next  day  the  two 
“ portions  of  air  were  found  to  be  as  nearly  as  polfible  of  iha 
“ fame  dimenfions  and  of  the  fame  degree  of  purity. 

“ In  the  preceding  experiments,  and  feveral  others  which  I 
“ made  about  the  fame  time,  I found  that  mice  would  not  live 
« in  deplogifiicated  air  till  they  had  completely  phlogifticated  it. 
though  they  lived  longer  in  it  than,  in  proportion  to  its  purity, 
with  refpeft  to  common  air ; and  for  this  1 cannot  aflign  any 
fufficient  reafon.  I had  once  imagined  that  this  was  owing  to 
my  being  obliged  to  make  the  mice  pafs  through  a quantity 
**  of  water,  by  which  the  air  was  confined  ; but  1 put  a mouie 
“ through  the  fame  water  into  a quantity  of  common  air,  and 
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Ohfervathns  on  Dr*  IV  Henryks  Paper* 

Now,  Mr.  Cavendifh,  as  you  command  the  key 
to  the  chemical  department  of  the  Phil.  Trans- 
Ict  us  confider  the  next  paper  that  you  have  pa- 
tronized ; it  equally  bears  the  fame  marks  of  pue- 
rility as  Dr.  Pearfon’s.  Indeed  after  what  has 
been  faid,  and  at  this  advanced  period  of  the  in- 
veftigation  of  airs,  it  appears  moft  extraordinary. 
But  Sir,  I will  pay  your  fagacity  that  compliment 
that  you  muff  fee  the  extreme  futility  and  ablurdiiy 
of  thefe  papers,  yet  they  anfvver  the  purpofe  of 
that  policy  you  have  adopted  in  your  combination 
againft  my  plain  and  rational  theory.  But  to  the 
examination.  Dr.  AuBin,  who  certainly  w'as  one 
of  the  firll  experimenters,  has  clearly  proved  from 
his  experiments,  that,  in  pafling  the  cle(3:ric  Ipark 
through  the  heavy  inflammable  airs,  they  were 
expanded  to  twice  their  bulk,  and  from  thence  he 
concluded  that,  the  charcoal  which  formed  a part 
of  thefe  airs  was  decompounded  into  the  light  in- 
flammable air  and  azote;  for,  in  firing  thefe  heavy 
inflammable  airs  with  pure  air.bcfore  the  pafling  the 
cle<flric  fpark  through  them,  there  w as  aconfidcrably 
greater  quantity  of  fixed  air  in  the  refiduum,  than 
after  the  electric  fpark  had  paffed  through  them ; 
therefore  he  formed  this  opinion  of  charcoal,  being 
formed  of  the  light  inflammable  air  and  azote:  in- 
deed, under  the  errors  of  the  French  theory  he  could 
form  no  other  conclufion.  But  hear  what  Dr. 
William  Henry  fays  in  the  Phil.  Trans. 

Dr.  Henry  fays  that.  Dr.  Aullin  had  not  ex- 
amined the  reliduums  with  fufticient  attention 
after  firing  this  heavy  electrified  inflammable  air 

**  it  lived  in  it  till  it  was  thorougidy  phlogidicated.  Tins  may 
“ deferve  a farther  inveftigation.  I ihould  have  put  other  micf 
into  what  remained  of  the  dephlogiftlcated  air.’^ 
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with  pure  air : — *'  For  in  one  cafe  the  remaining 
gas  was  inflammable,  and  in  another  that  it  fup- 
**  ported  combuflion  hke  vital  air.”  Certainly 
then  this  laft  refiduum  had  all  its  inflammable  and 
charcoal  confumed  in  the  combuflion;  therefore 
mufl:  have  been  fired  with  its  full  proportion  of  pure 
air,  and,  in  confcquencc,  if  his  theory  had  been 
true,  would  have  formed  the  fame  quantity  of  fixed 
air.  But  our  aerial  chemifls  have  formed  the  mofl: 
erroneous  ideas  of  all  their  experiments.  Dr. 
Priefliey  only  obferved  this  fatftvery  lately,  though 
if  he  had  attended  to  my  publications  he  might 
have  obferved  it  long  ago.  He  fays,  in  his  experi- 
ments on  the  generation  of  air  from  water, 

**  The  reafon  why,  in  my  former  experiments,  I 
**  always  procured  more  or  lefs  acid,  mufl  have  been 
that,  without  any  intention,  or  fufpeding  that 
**  any  thing  depended  upon  it,  I mufl  have  had 
fome  furplus  of  dephlogifticatcd  air.  M.  Lavoi- 
siER  I alfo  perceive  to  have  taken  it  for  granted, 
as  I did;  that  after  either  of  our  proceffes,  any 
**  furplus  of  either  of  the  two  kinds  of  air  would 
“ only  have  remained  unfaturated,  and  have  been 
found  in  the  refiduum. 

Therefore  by  Dr.  Henry’s  employing  a greater 
proportion  of  pure  air  than  Dr.  Auflin  did,  no 
doubt  he  might  produce  more  fixed  air  than  the 
Dr.  as  the  greater  quantity  of  fire  fet  loofe  by  the 
heavy  inflammable  air  being  cletflrified,  would,  in 
confequence,  fet  loofe  a greater  quantity  of  the  fire 
which  neutralized  the  fixed  air  of  the  pure  air;  but 
as  there  was  a greater  proportion  than  the  inflamma- 
V)le  air  required  for  its  combuflion ; its  combuflion 
A'-onld  not  be  fo  complete  as  to  form  the  whole  of 
irs  pure  air’s  acid  into  its  condenfed  flare,  but  leave 
j-art  of  it  in  the  flate  of  fixed  air. 

And 
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And  when  Dr.  Pn'cftley  and  I iifcd  too  little 
pure  air,  wc  found  that  the  condenfed  acid  united 
ro  the  unburnc  inflammable  air,  and  formed  with  it 
azote  j but  even  in  firing  the  light  inflammable  air 
from  metals  with  too  great  a proportion  of  pure 
air,  they  fometimes  have  found  a proportion  of 
fneed  air  in  the  refiduum. 

But  this  heavy  inflammable  air  though  cledlri- 
fied,  and  in  confcquence  pofiefling  a greater  pro- 
portion of  fire,  is,  neverthelefs,  far  from  the  high 
Bate  of  concentrated  fire  that  light  inflamablc  air 
pofiefTcs,  therefore,  will  fiill  leave  a part  of  the 
pure  air’s  acid  in  its  aerial  fiate  as  fixed  air. 

But  let  Dr.  Henry  examine  the  refiduum  in  Dr. 
Auflin’s  experiments,  and  he  will  not  find  any  car- 
bone  in  them,  and  jirobably  fome  condenfed  acid  ,* 
and,  in  confequcnce,  Icfs  fixed  air. 

Indeed  it  clearly  appears  that  our  aerial  chemifts 
will  always  be  in  the  dark  in  all  their  experiments 
and  explanations  till  they  adopt  my  theory,  and 
then  nothing  can  be  more  eafy  and  rational. 

Dr.  Aufiin's  fuppofition  that  charcoal^  that  u.on~ 
derful  French  element^  is  a compound  body  formed 
of  light  inflammable  air  and  azote,  throws  fuch  a 
ridicule  upon  thgir  theory,  that,  I wonder  they  had 
not  direded  their  fliafts  at  it  before. 

Now-,  Dr.  Henry,  from  what  1 have  faid,  the 
reader  muft  be  mailer  of  your  explanations.  Dr. 
Aufiin’s  and  mine  : and  let  us  fee  w hich  is  the  true 
one.  We  all  agree  that,  there  is  a greater  quantity 
of  light  inflammable  air  in  the  heavy  inflamma- 
ble air,  alter  its  being  clcflrified  : then,  what  pro- 
duces it?  is  the  quefiion.  I fuppofi:  that  the 
heavy  inflammable  airs  arc  formed  of  concentrated 
fire ; but,  of  a Icfs  proportion  of  fire  than  the  light 
inflammable  airs,  and  by  the  clc<firic  fire  they  rc» 
ccivc  a greater  proportion.  Bor,  do  not  they  reduce 
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metals  in  a greater  proportion,  giving  them  a great- 
er quantity  of  its  fire  ? For,  as  Dr.  Auftin  fays, — 
P.  402.  “ When  the  eledlrified  air  was  fired  with 
**  oxygenous  gas,  it  was  found  that  more  oxygen 
**  was  required  for  its  faturation  than  before  the 
**  adlion  of  the  clecflric  fluid;  which  proves  that, 
” by  this  procefs,  an  adliial  addition  was  made  of 
*'  combuftiblc  matter.” 

1 1 will  pay  Dr.  Henry  the  compliment  of  having 
clearly  afeertained  that  water  is  neceflary  to  the  for- 
mation of  this  light  inflammable  air  in  this  experi- 
ment, p,  408  " If  the  dilatation  of  the  carbonated 
**  hydrogenous  gas  arofc  from  the  dccompofition 
*'  of  W'atcr,  the  effc<5t  Ihould  ceafe  when  this  fluid 
“ is  previoufly  abftradled.  To  afeertain  whether 
*•  this  confequcnce  would  really  follow,  I expofed 
a portion  of  the  gas,  for  feveral  days  before 
**  elc(5trization,  to  dry  cauftic  alkali.  On  at- 
tempting  its  expanfion,  I found  that  it  could  not 
**  be  carried  beyond  one-fixth  the  original  bulk  of 
" the  gas.  By  160  very  ftrong  explofions  it  at- 
**  tained  this  fmall  degree  of  dilatation,  but  80 
**  more  produced  not  the  Icafl;  effedl though  the 
**  former  number  would  have  been  amply  fuf- 
**  ficieni  to  have  dilated  the  gas,  in  its  ordinary 
**  (late,  to  more  than  twice  its  original  volume. — 
A drop  or  two  of  water  being  admitted  to  this 
**  portion  of  gas,  the  expanfion  went  on  as  ufual ; 
**  and  I may  here  obferve,  that  when  a little  water 
gained  admiflion  into  the  tube  along  with  the 
gas,  in  any  experiment,  which  often  happened 

•f  What  can  be  more  rational  than  this  Idea,  that  a heavy 
inflammable  air  may  be  expanded  by  Imbibing  fire  ? Do  not  we 
fee  It  In  all  bodies  ? If  water  is  formed  Into  a heavy  vapour,  by 
expanding,  It  will  become  a lighter  body ; only  in  the  former 
cafe  the  heat  becomes  an  Intcg^l  part  gf  the  body. 
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before  I had  acquired  fulheient  expertnefs  in 
“ transferring  the  air  from  water  to  mercury,  the 
dilatation  went  on  with  remarkable  rapidity” 

But  then  if  this  light  inflammable  air  was  ow- 
ing to  the  water  being  decompofed,  certainly  we 
fhould  have  cither  found  the  pure  air  entire,  or 
have  found  with  the  fuppofed  charcoal  of  the 
inflammable  air,  fixed  air,  after  the  elcdlrization. 
But  let  us  quote  w'hat  Mr.  Henry  fays  upon  this 
fubject : “ The  change  in  the  lime  water  was  very 
trifling  ; but  my  friend  Mr.  Rupp,  who  witnes- 
“ fed  this  as  well  as  fevcral  of  the  other  experi- 
” ments,  and  who  is  much  converfant  in  the  ob- 
**  fervation  of  chemical  fa(fl:s,  was  fatisfied  thar, 
after  a while,  he  faw  fmall  flocculi  of  a prccipi- 
tate  on  the  furface  of  the  mercury.” 

And  will  not  lime  water  abforb  inflammable 
air  ? Mr.  Cavendilh,  I here  ferioufiy  call  upon 
you.  Sir;  can  you  fuppofe  there  was  any  fixed  air 
formed  in  this  experiment.  Dr.  Henry  fays, 
“ But  Dr.  Auftin  did  not  obferve  that  any  prcci- 
pitation  w’as  occanoned  in  lime  water  by  agita- 
ting  it  with  the  cledrificd  gas.” 

And  Dr.  Henry  lays,  in  his  experiments,  it  was 
very  trifling;  but  his  friend  Mr.  Rupp  thought  he 
obferved  fome  fimali  flocculi  of  a precipitate  on  the 
furface  of  the  mercury.  Good  heavens  ! are  fuch 
vague  opinions  to  be  brought  in  fupportof  an  hypo- 
ihefis  1 Dr.  Henry  does  not  hazard  his  opinion,  but 
he  brings  his  friend  Mr.  Rupp.  The  precipita- 
tion of  lime  water  is  a clear  diflinft  procefs,  fo  ob- 
vious to  every  one,  that  it  is  impofliblc  to  miflakc; 
particularly  fo  large  a quantity  of  fixed  air  as  muft 
be  generated  in  this  procefs,  according  to  their  the- 
ory. As  the  light  inflammable  air  generated  was 
fo  confidcrablc  ; therefore  the  fixed  air,  according 
to  this  theory,  mufi;  have  allb  been  confidcrablc. — 
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InHammable  bodies  will  precipitate  lime  from 
lime  water,  as  alkohol;  but  this  precipitation  is 
as  lime,  and  not  as  calcareous  earth,  this  might 
account  for  Mr.  Rupp’s  JuppoJed  Hocculi ; or  alfo 
the  acid  generated  in  the  procefs,  might  unite  with 
the  calcareous  earth,  and  account  for  the  pheno- 
mena. But  fince  OUT  aerial  philo/cphers  are  fo  ar- 
dently and  enthulialfically  led  away  by  the  French 
mania,  let  us  fee  if  inflammable  air  is  not  fome- 
times  generated  where  there  is  no  charcoal.  M. 
Monge  found  that  the  eletftric  fpark  would  turn 
fixed  air  into  inflammable  air;  and  this,  accordipg 
to  their  theory,  he  fuppoles  from  a decoropofition 
of  W'ater  : but,  as  there  was  no  pure  air  generated 
the  other  fuppofed  conflituent  of  water,  he  fup- 
pofes  it  muft  have  combined  with  the  mercury. — 
But  Mr.  Monge  unfortunately  had  not  fuch  a 
friend  as  Mr.  Rupp,  with  his  keen  vifion  to  dis- 
cover that  the  mercury  was  calcined  in  the  oper- 
ation, which  we  know  it  mufl  have  been  if  the 
mercury  had  imbibed  it.  Yet,  true  it  is,  the 
fame  phenomena  will  take  place  if  the  fixed  air 
is  cledrificd  over  water.§ 

Now,  Sir,  attend  to  my  explanation : this 
ciedric  fire  will  give  the  calces  of  metals  fuch 
a quantity  of  fire  as  to  reduce  them-  if  paffed 
through  the  phofphoric  acid,  will,  from  the  fame 
caufe,  form  it  into  inflammable  air,  (and  alfo 
common  fire  will  do  the  fame  with  the  phofphoric 
and  the  calx  of  lead)  and,  if  paffed  through  the 

^ Eefjdcs  as  the  eleiJiric  fire  only  pafied  from  one  conduflor 
to  the  other:  and  only  palfing  through  the  fixed  air  would  not  aft 
upon  the  mercury  : alio  how  could  they  fuppofe  if  pure  air  had 
been  fet  loofe  in  the  procefs  It  could  aft  on  the  mercury  ? But 
all  thefe  reBtftions  are  foreign  to  our  aerial  philofophcrs  ; their 
rcafonings,  according  to  a perfon  in  the  Gentleman’s  Magazine, 
y it  muit  and  docs.’* 
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nitrous  acid  will  give  it  fuch  a quantity  of  fire  as 
to  form  it  into  an  air  that  will  allow  bodies  to  burrt 
in  it  with  a mofl:  brilliant  and  enlarged  flame. — 
Alfo,  if  palled  through  the  cauflic  volatile  alkali, 
will  give  it  fuch  a quantity  of  fire  as  to  form  it 
into  inflammable  air.  Likewife  fixed  air  is  form- 
ed into  inflammable  air  by  fire;  for,  if  pure  lime- 
fione  is  expofed  to  a flrong  heat,  it  will  difeharge 
inflammable  air,  owing  to  calcareous  earth  having 
fo  ftrong  an  attratfiion  for  its  air,  that  it  will  hot 
part  with  it  rill  it  has  got  fo  flrong  an  impreg- 
nation of  fire  as  to  form  inflammable  air.*  But 
if  fixed  air  is  united  to  the  earth  of  mercury,  as 
when  a folution  of  mercury  in  the  acids  is  preci- 
pitated by  the  fixed  alkali,  the  acid  unites  to  the 
alkaline  lalt,  and  the  fixed  air  to  the  mercury. {j 
See  Dr.  Pricftley,  Vol.  6,Se<^l.  vii.  p.  162.  [This 

* It  cannot  be  from-  decompounding  water,  for  here  is  no 
metal  to  attraft  the  other  component  part,  pure  air. 

II  In  my  Letter,  page  86. — ‘ The  phofphonc  acid  is  obtained 
from  burning  phofphoius,  and  was  one  leading  experiment  which 
made  Mr.  Lavoificr  adopt  his  theory  of  the  compofilion  of 
acids,  from  feeing  a rjuantity  of  dcphlogifticalcd  air  imbibed.— 
But  as  we  obferved  before,  unfortunately  for  this  theory,  which 
of  itfclf  direftly  overturns  it,  the  phofphoric  acid  when  united 
with  the  calx  of  lead,  only  produces  inflammable  air,  and  if  the 
ptocefs  is  puflied  by  a (Itong  fire,  the  calx  will  be  reduced. — 
' Here  then  the  phofphoric  acid  (agreeably  to  their  mode  of  rca- 
foning)  is  formed  of  phlogillon  only.  Wliatthcii  becomes  of 
the  dephlogifticated  air  which  was  imbibed  in  the  procefs  of 
burning  the  phofpbotus  ? but  the  vitriolic  acid  may  be  made  in- 
to phofphorus,  with  the  aid  of  animal  bones  and  inflammable 
air.  In  flrort,  in  the  courfc  of  this  Letter,  it  will  be  found 
that  there  is  but  one  general  acid  iu  iiatuic,  and  that  they  may- 
be formed  into  one  another. 

‘ Tire  vegetable  acid,  wlticli  when  highly  concentrated  w-ith 
phlogillon  will  form  fulphur  (fee  Prieftlcy)  and  when  fermented 
in  vegetables,  produces  fixed  air  ; with  calcareous  ea^th,  pro- 
duces  only  phlogifllcated  air,  this  acid  then  agreeably  to  their 
•reafoiung,  is  formed  of  phlogillicated  air. 
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This  calx  of  mercury,  by  heat,  will  part  with 
its  fixed  air  as  pure  air;  and  that  there  is  a near 
connedlion  between  pure  and  inflammable  air  is 
clear;  for  Dr.  Priefilcy,  in  the  fame  procefs, 
fometimes  formed  his  nitrous  dephlogifticatcd  air 
(as  he  calls  it)  into  an  air  that  would  admit  of 
bodies  burning  in  it  with  an  enlarged  flame,  and 
ibmctirncs  fo  enlarged  as  to  barn  all  at  once,  the 
fame  as  inflammable  air. 

Now  if  th  is  air  is  attended  to  it  will  clearly 
expound  the  whole  myflery  ; if  the  acid  vapour  is 
flightiv  mixed  with  phlogiflon,  or  has  got  a flight 

impregnation, 

‘ But  the  mofl  (Inking,  is  the  acic!  caiku  fi:ced  air.  Calcare- 
ous eaiths  are  well  known  to  chemilts  to  confill  of  pure  fixed 
air.  and  the  puie  calcareous  eaith ; if  expofed  to  fire,  they  will 
produce  different  airs,  viz.  fixed  air,  phlogidicatcd  air,  common 
air,  dephlogillicated  air,  and  inflammable  air:  juft  agreeably  to 
this  regular  gradation,  proving  that  the  fire  combines  with  the 
acid  and  earth,  firft  expelling  the  fixed  air  that  is  loofely  combined 
with  the  earth  ; then  the  acid  that  has  got  a fm:ill  faturation  of 
fire,  and  as  the  fire  incrcafes,  foimiiig  a regular  gradation,  fo  as 
at  laft  to  form  inflammable  air.  But  agreeably  to  their  exjflaiia- 
tlon,  the  fixed  air  is  formed  of  all  thrfe  aiis.  That  the  calcare- 
ous earth  is  not  impregnated  witir  phlogiflon,  is  proved  from  its  ' 
forming  pure  dcphlogifticated  air  with  the  nitrous  acid,  and 
from  its  being  capable  of  being  all  formed  into  phlogiflicated  air 
with  the  vegetable  acid:  here,  agreeably  to  the  new  aerial  proofs, 

it  cannot  certainly  be  fuppofed  to  be  all  pure  phlogiftou 

Therefore  it  furcly  cannot  admit  of  any  other  explanation,  than 
the  one  which  rny  theory  gives  it. 

‘ But  even  fixed  air  may  be  formed  Into  pure  dcphlogifticated 
air,  if  united  with  the  calx  of  mcrcuiy  (this  calx  we  have  all  along^ 
proved  to  have  the  greateft  attraftlon  for  concentrated  fire)  viz. 
in  the  experiment  of  the  corrofive  fublimate  being  decompounded 
by  an  alkali.  If  expofed  to  fire,  it  will  yield  empyreal  air  and 
no  charcoal ; but  It  cannot  bear  the  explanation  that  Mr.  Kir- 
wan  gives  of  it,  viz.  the  fixed  air  being  decompounded,  for  if 
the  fire  is  not  pufhed,  you  will  get  the  dcphlogifticated  air  from 
it,  and  the  calx  will  not  be  reduced.  Nay,  to  fhew  that  the  calx 
is  not  phlogillicatcd  after  this  procefs,  agreeably  to  Dr. 

^-'elUey’s 
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■impregnation,  it  will  only  form  nitrous  air  ; but 
if  this  nitrous  air  is  expofed  to  iron  it  will  corrode 
the  iron,  raking  its  phlogifton  from  it,  fo  as  to 
form  the  rdr  that  will  allow  ?•  candle  to  burn  in  it 
with  an  enlarged  flame.;}:  But  fometimes,  in  the 

fame  procefs  (fee  Dr.  Priefllcy)  it  got  fuchacon- 
liderable  proportion  of  phlogillon  or  fixed  fire  as 
to  e.xplodc  all  at  once.  y\nd  that  ihcfc  pheno- 
mena, according  to  my  theory,  are  clear;  for, 
attending  to  the  different  impregnatiens,  it  will 
burn  differently  ; fometimes  the  flame  of  the  can- 
dle will  be  fmaller,  fometimes  larger  : that  is, 
fuppofe  a candle  whofc  flame  in  burning  in  at- 
mofpherical  air  fliculd  be  the  fize  of  half  an  inch; 
in  the  nitrous  air  (we  will  fuppofe  in  ten  inches  of 
this  air)  its  flame  \\ill  fometimes  e.xtcnd  to  one 
inch  of  the  air,  fometimes  to  two  inches  of  the 
air,  and  fo  on,  and  fometimes  it  will  extend  to  the 
whole  ten  inches;  it  burning  the  air  all  at  once.^ 
And  that  it  is  not  the  fame  inflammable  air  which 
comes  from  metals,  is  cafily  afeerrained  by  putting 


Prieftlcy’s  own  teft,  it  will  form  with  the  nitrous  acid,  pure  de- 
phlogillicatt'd  air  again  ; or  if  united  with  the  marine  acid,  and 
tlien  prreipitated  again  with  the  alkali,  it  will  foim  again  pure 
dephlogifticated  air.  My  iheoiy  here  appeals  fo  rational,  that 
when  this  dcphlogillicatcd  air  is  burn  ed,  it  will  be  decompoun- 
ded : that  is,  its  fire  will  be  feparated  from  the  fixed  air,  both 
being  produced  in  the  procefs  of  burning.’ 

f 'fhere  appears  a great  abhirdity  in  their  theory.  The  nitrous 
I air,  by  corioding  iron  ami  forming  it  into  a calx,  two  thirds  of 
the  air  is  turned  into  that  ftate  as  to  admit  a candle  to  burn  in 
it  as  vjgoroufly  as  the  jmr  Jl  air,  or  what  they  call  oxygen-gas : 
but  it  ought  to  have  been  reverted  ; as  the  iron  ii  calcined  all 
the  oxygen-gas  ought  to  have  gone  to  the  formation  of  the 
calx. 

I H If  this  nitrous  air  Hands  long  enough  over  the  iron  ; the 
I cals  of  iron  will  attract  its  phlogiflon,  forming  the  volatile  alkali, 

j and  the  air  will  be  left  with  fo  fmall  a fa^iration  as  to  form  a 

i kind  of  azote. 


n 
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it  to  the  different  tcfts  ; but  it  is  prccifcly  an  air 
formed  of  the  nitrous  acid,  with  a ftrong  impreg- 
nation of  phlogifton  or  fixed  fire.  See  my 
thoughts  on  air. 

Now,  Mr.  Cavendifli,  you  miifl;  know  that  in 
1781,  in  my  firfi:  publication,  I clearly  proved 
that  water  was  a neceffary  ingredient  in  all  airs, 
forming  a kind  of  bafe  to  them,  therefore,  1 will 
appeal  to  every  candid  and  unprejudiced  man : 
if,  in  this  experiment  of  Dr.  Henry’s,  where 
water  was  neceffary  to  the  forming  of  the  hea- 
vy inflammable  air  into  the  light  inflammable 
air  by  elcAncity  (and,  as  1 have  Ihewn,  even  heat 
itfelf  will  form  the  heavy  inflammable  airs  into 
the  light;)  if  it  does  not  clearly  prove  that  the 
water  enters  into  the  new  formed  light  inflam- 
mable air,  pure,  and  undecompounded;  for  if  it 
was  decompounded  there  muff  have  been  cither 
pure  air  or  fixed  air  found  in  it;  and  that  there 
was  neither  is  perfeBly  dear,  from  Dr.  Auftin’s 
experiments,  and  even  Dr.  Henry’s;  and  as  heat 
will  alfo  form  the  heavy  inflammable  airs  into 
light  inflammable  airs,  therefore,  they  themfelves, 
if  they  have  any  candour,  muft  admit  that  heat  will 
not  decompound  watcr.§ 

Truth, . 

\ * 


§ In  Dr.  Bewley’s  Treatife  on  air,  p,  165. — “ Inflammable 
“ airs  burn  in  dcphlogifticated  airs  with  an  intenfeifefs  propor- 
“ tioned  to  their  purity,  or  to  the  quantity  of  their  conctntra- 
ted  fire  ; and  they  will  accordingly  decompound  dephlogifti- 
**  cated  air.  If  they  pofle-fs  a great  quantity  of  fire,  as  the  in- 
flammable  air  from  metals,  they  will  entirely  decompound  it, 
and  form  the  nitrous  acid  and  water ; but  if  they  do  not  pof- 
“ fefs  fo  much  fire,  part  of  the  dephlogifticated  air  vvill  be  left 
in  the  Hate  of  phlogifticated  and  fixed  airs.  I have  found  in 
fomc  experiments  a great  quantity  of  fixed  air  formed  ; but  by 
throwing  into  thofe  inflammable  airs,  w’hich  are  formed  by  pas- 
fjng  through  hot  earthen  tubes,  a greater  quantity  of  fire,  either 

by 
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Truth,  honor  and  judice,  will  call  out  fliamc ! if 
this  conabinarion  is  not  given  up.  For,  I do  nor 
believe  there  ever  was  fo  illiberal  and  extcnfive  an 
one  formed.  As  to  that  part  of  the  paper  Which 
treats  of  the  formation  of  the  volatile  alkali ; I have, 
in  my  writings,  clearly  proved  that  alkalis  arc 
formed  of  fixed  fire,  therefore  it  will  clearly  elu- 
cidate ail  tha'  part  of  the  phenomena. 

I often  obferve  in  papers,  that  they  are  finifh- 
ed  with  a iliort  note  implying  fomething  very 
dccifive  in  favour  of  their  theory.  See  Dr. 
Henry’s, t 

Now,  Dr.  Henry,  by  dilToIvihg  pholphorus  in 
any  gas,  and  pafling  the  dc(ffric  fpark  through  it, 
1 have  turned  the  phofphorus  into  the  phofphoric 
acid,  even  in  azote  gas,  alfo  in  the  pure  vapour  of 
water,  and  no  inflammable  air  was  generated. 


“ by  heat,  or  the  eleftric  fpark,  and  by  enlarging  the  furfacc  cE 
“ the  tube  through  which  the  vapour  had  to  pafs ; all  the  in- 
“ flammable  airs,  by  having  more  concentrated  heat  tlirown  into 

“ tlicm,  will  a£t  accordingly  upon  the  Jcphlogilllcated  air 

“ And  alfo,  by  a proper  adjullraent  of  the  proportion  of  the 
“ inflammable  aitg  to  the  dcphlogifticated  airs,  I could  accurately 
“ afeertain  a priori,  what  would  be  the  rcfiduum  j and  clearly 
“ deduce  this  conclufian,  that  Inflammable  airs  arc  concentrated 
“ fire  ; and  that  they  (conformable  to  Dr.  Harrington's  iiypo- 
“ thefis)  will  a^f  upon  the  dcphlogifticated  airs,  in  proportion 
to  the  quantity  of  fire  fet  loofe.  In  the  pure  inflammabje 
“ airs  from  metals,  the  fire  is  feparated  all  at  once,  fo  as  to 
“ produce  an  explufion  ; hut  In  the  heavier  airs  they  burn  more 
gradually  : However,  If  a greater  quajitity  of  fire  is  thrown 
“ iuto  them,  the)'  will  likewife  explode.” 

f He  fays. — “ Since  this  paper  was  written  I have  extended 
“ the  inquiry  to  phofphorated  hydrogenous  gas,  which  expands 
“ equally  with  carbonated  hydrogen;  lofcsits  property  of  inflaming 
“ when  brought  into  contaft  with  oxygenous  gas ; and  affords 
“ evident  traces  of  a produftion  of  phofphcrous  or  phafphoric 


( 38  ) 


It  appears  very  extraordinary  that  Dr.  Henry 
fhould  accufe  Dr.  Auflin  of  employing  too  little 
dcphlogillicated  air  in  his  experiments ; when,  in 
reality,  moft  of  them  were  performed  with  a 
greater  proportion  of  this  air,  than  was  fufficient 
to  faturate  the  inflammable  airs  : for,  a great 
quantity  of  pure  air  was  in  the  refiduum.  Sec 
experiments  feventh,  eighth,  ninth,  and  particu- 
larly the  tenth  ; therefore  he  very  juflly  concludes 
with  faying,  It  is  evident  that  the  quantity  of 
dephlogillicated  air  ufed  in  this  experiment  is 
more  than  fufficient  to  combine  with  this  in- 
“ flammable  air”.  Indeed  nothing  can  be  clearer 
than  his  experiments,  and  they  were  made  upon  a 
more  accurate  and  juft  plan  than  Dr.  Henry  ’s. — 
Dr.  Henry  docs  not  anfwer  the  different  experi- 
ments and  arguments  of  Dr.  Auftm,  but  omits 
the  greateft  part  of  them.  Dr,  Auftin  fays,  vol. 
So,  p.  70.  “ I have  already  taken  notice  of  the  for- 
mation  of  fixed  air  from  nitrous  ammoniac, 
which  is  now  well  known  to  contain  nothing, 
but  the  phlogifticated,  light  inflammable,  and 
dephlogifticated  airs.  This  fait,  heated  in  clofe 
veffcls,  yields  dephlogifticated  nitrous  air  in 
“ great  abundance,  mixed  with  a fmall  propor- 
tion  of  fixed  air.  1 have  often  repeated  this 
experiment  with  nitrous  ammoniac,  which  in- 
“ dicated  no  trace  of  fixed  air  either  with  lime 
“ w'ater,  or  with  acids,  before  its  dccompofition ; 
**  but,  when  the  fait  was  decompofed  by  heat,  I 
" always  found  lime  water  rendered  turbid  by  the 
generated  air;  and,  upon  adding  an  acid  to  the 
turbid  lime  water,  have  obferved  air  bubbles  to 
be  produced  in  it.” 

Now,  Sir,  how  can  you  explain  this  ? which 
can  only  be  done  in  this  way  ; the  different  acids 
are  all  formed  from  one  : therefore  they  may  be 
all  formed  into  one  another.  But 
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But  to  prove,  beyond  all  controverly,  my 
theory.  If  the  pure  volatile  alkali  is  thrown  into 
a red  hot  crucible,  prcvioufly  filled  with  the  pure 
dephlogifticated  or  atmofpherical  air,  the  volatile 
alkali  will  burn;  but,  inlfead  of  turning  the  de- 
phlogift icated  air  into  water,  it  turns  it  into  Jixed 
air.  This  experiment  is  beft  performed  with  a 
crucible  in  the  form  of  a bottle,  w’ith'a  bladder 
fixed  to  its  mouth  containing  the  volatle  alkali; 
and  w hen  the  crucible  gets  red  hot  at  the  bottom, 
the  alkali  is  then  to  be  put  into  the  crucible;  or  it 
may  be  performed  without  the  bladder. 

Now,  Mr.  Cavendilh,  1 appeal  to  common  fenfe, 
that  the  folution  of  thefc  phenomena  can  only 
be  from  my  theory;  and  bodies  burning  in  de- 
jihlogillicated  air,  change  it  either  into  a conden- 
I’ed  acid  and  water,  or  the  aerial  acid  and  water, 
according  to  the  degree  of  its  combuftion  If 
very  intenfe,  it  takes  from  the  pure  air  totally  its 
aerial  form,  and  when  not  lb  intenfe,  leaves  it  in 
its  aerial  form  as  fixed  air  : in  proof  of  w hich  I 
have  all  along  brought  the  molt  conclufive  ex- 
periments and  arguments,  in  my  publications. — 
1 flial!  here  name  only  one,  as  I am  tired  with 
going  over  fo  repeatedly  the  fame  ground.  If  the 
red  precipitate,  which  yields  only  the  pureft  oxy- 
gen-gas, be  heated  with  the  filings  of  iron,  which 
yields  the  purefVinfiammablcair ; the  pureft  fixed  air 
is  produced,  and  in  the  greatett  quantity.  The 
caufe  of  which  is  tliis  : thefe  airs  arc  generated  very 
flowly,  therefore  the  combuftion  of  the  airs  takes 
place  in  a gentle  manner,  and  in  confequcncc,  the 
heat  is  not  I'ufficicnt  to  make  riiat  active  corn- 
bullion  fo  as  to  condenfe  the  dcphlogifiicatcd  air’s 
acid,  but  leaves  it  in  its  aerial  form.  O!  when 
will  men’s  candour  open  their  eyes  ? 


And 
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And  in  thcfc  experiments  of  Dr.  Auftin,  oo 
light  inflammable  air  (the  fame  as  the  inflamma- 
ble air  from  iron)  was  generated  ; but  only  the 
heavy  inflammable  air  got  fuch  a great  addition 
of  fire,  by  the  clcdric  Ipark,  fo  as  to  expand  it  to 
twice  its  bulk,  and  in  confequence  of  its  contain- 
ing more  lire  or  combufiible  matter-^  it  required 
more  pure  air  for  its  combuflion. 

1 muft  again  repeat  Dr.  Henry’s  mentioning,  in 
that  vague  way,  the  lime  water  being  affeited ; 
for,  in  this  very  experiment,  he  fuppofes  44  mca- 
fures  of  fixed  air  being  abforbed  by  the  lime 
water.  Would  it  not  then  have JJjezvn  evident  and 
r/c^rfigns  of  precipitation,  without  the  aid  of  Mr. 
Rupp  ? But  this  abforption  was  the  inflammable 
air. 

Obfer  vat  ions  on  Dr.  Wells’s  Paper  ^ •with 
other  Remarks^ 

Now,  Sir,  let  us  confidcr  another  curious  paper 
upon  the  colour  of  the  blood  and  lee  if  it  will 
fliew  any  more  fagacity.  Dr,  Walls’s  obfervations 
and  experiments  betray  the  fame  puerile  defence  of 
the  French  fyftem.  He  begins  with  faying  ; “ Dr. 

Pricfllcy  is,  I believe,  the  only  perfon  who  has 
**  hitheito  attempted  to  fliew  by  what  means 
commmon  air  brightens  the  colour  of  the  blood 
**  which  has  been  for  fome  time  expofed  to  it.” 
What  mufl:  i fay  to  fuch  declarations  ? if  Dr. 
Wells  had  read  the  Gentleman’s  Magazine,  or 
my  other  publications,  he  might  have  faved  him- 
fclf  the  trouble  of  this  performance ; he  then 
would  fee  the  futility  of  his  arguments.  For,  I 
have,  1 hope,  latisfadlorily  proved  to  every  man 
who  is  open  to  candour,  that  the  blood  receives 
the  fixed  fire  of  the  air,  and  from  thence  it  re- 
ceives 


ccives  its  red  colour : he  will  then  fee  the  fubjec^t 
fully  invefHgated,  and,  I flatter  myfelf,  very  dif- 
ferently handled  from  his  vague  fuppofltions,  even 
though  he  is  patronized  by  you,  Sir.j] 

(I  The  Dr.  may  triumphantly  alk,  can  he  be  fuppofed  to  look 
for  Philofophical  papers,  upon  fuch  interefting  fubjefts,  in  the 
Gentleman's  Magazine,  when  there  is  a royal  fociety  inllituted 
for  fuch  papers  i wliat  will  thofe  men  fay  to  this,  who 
have  hindered  my  papers  from  being  received  there?  But  I muft. 
here  introduce  a character  drawn  by  that  able  fatirift  in  hia 
Purfuits  of  Literature, — Part  II.  p.  19.  “I  termed  the 
**  Commer^tators  on  Shakefpearc  out  of  mere  pleafantry,  “ hlack~ 
“ letter  dogs."  But*  if  among  thefe  fcholars,  or  in  any  other 
“ defeription  of  the  learned,  there  fhould  be  found  A MaN,  who, 
" with  the  grace  of  exterior  accomplifhmcnt,  or  the  fulfome  fera- 
‘‘  blance  of  it ; w'lth  the  gifts  of  fortune,  and  the  rank  of  a 
“ gentleman  ; with  a ftrong  devotion  to  literature  without  re- 
million  and  almoft  without  example  ; with  acutenefs  of  mind 
“ and  extenfive  clafiical  erudition,  who,  I fay,  Ihould  fo  far 
“ forget  himfelf  as  to  pradlife  arts  which  would  difgrace  the 
“ meaneft  retainer  to  learning  : — If  such  a mas  Ihould  be 
found,  with  fair  profeffions,  and  obliging  attentions,  llmilar 
' “ of  friendlhip,  but  at  the  bottom,  falfe,  hollow,  dcfigning  and 
'“malicious;  who,  jealous  of  every  little  advancement  or  lucky 
**  difeovery,  even  of  a profefllonal  artill,  Ihould  drive  to  deprefs 
“ the  efforts  of  ffruggling  laborious  merit,  or  to  blaft  live  rival 
“ ingenuity  of  his  learned  contemporaries  ; who  ihould  inflift  a 
“ wound  with  more  than  Parthian  dexterity,  an  J yet  be  ftudioua 
“of  frequenting  the  company  of  men  of  charafter  to  counte- 
nance  his  own  ; and  finally,  who  Ihould  coUetl  and  fcatter 
! “ around  him  the  virus  lunare,  the  vaporous  drops  tliat  hang  iii 
; “ any  region  of  infedlion,  that  the  objcAs  of  their  influence 
I “ may  feel  the  Llaft  of  the  enchanter,  and  know  not  whence  it 
I “ comes.  If  I fay,  such  a man  ihould  be  found,  I Ihall  not 
i “ name  him,  and  it  is  not  for  him  to  lay  bare  his  own  confcicncc 
i “ by  a fooliih,  appropriating  indifcretlon.  I hare  only  Iketchcd 
i “ out  at  prefent  fuch  a charaCfer  in  profe  ; and  all  1 lhall  fay 
■;  “ further  is,  may  He,  if  such  a man  exiil,  ffrive  to  wipe  out 
; “ fuch  adlions  by  more  than  literary  contrition,  and  deeply  feci 
. “ and  know'  that  he  has  lived,  throughout  the  conrfc  of  a life, 

' **  not  inconfidcrablc  m its  duration,  under  a fatal  error,  and  a 
“ wretched  abufe  of  time,  learning,  talents  and  accomplilh^ 

! “ mepts.” 
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The  Dr.  muft  not  txpcd  me  to  follow  him  clofe- 
ly  through  his  vague  fuggeftions,  all  of  which  arc 
foreign  to  the  fubjedt:  but  I will  refute  him  with 
his  own  words.  He  fays,  p.  422.  “ Now  this 

" increafed  reBedlion  of  light,  in  the  reddened 
“ pieces,  could  not  arife  from  any  change  in  the 
“ refledive  power  of  their  furfaces ; for  bodies 
“ refledt  light  from  their  furfaces  in  proportion  to 
their  denlity  and  inflammability  ; and  neither  of 
thele  qualities,  in  the  reddened  pieces  of  cras- 
**  famentum,  can  be  fuppofed  to  have  been  aug- 
mented  by  common  air,  or  a folution  of  a 
“ neutral  fait  in  water.” 

Now,  Sir,  in  another  place,  in  anfw'cr  to  Dr. 
Prieftley,  you  fliy,  ” It  may  be  urged,  that,  fince 
the  neutral  falts,  and  the  different  alkalis,  when 
faturared  with  fixed  air,  produce  the  fame  cffecl: 
“ as  common  air  upon  the  colour  of  blood,  if 
common  air  ads  by  attrading  phlogifton,  thofe 
**  other  bodies  mufl  have  a fimilar  operation. — 
“ But  furely  it  cannot  be  thought  that  the  mild 
**  volatile  alkali,  which  has  been  fuppofed  by  che- 
miffs  to  fuperabound  with  phlogiffon,  can  yet 
attrad  it  from  blood.” 

Then,  Sir,  1 retort  upon  you  your  own  argu- 
ments; can  you  fay  that  the  volatile  alkali  is  not 
phlogiffon  or  injlammable?  no,  you  acknowledge  it, 
and  I believe  all  chemiffs  are  now  giving  up  Mr, 
Lavoifier’s  ahjurd  do^rine^  that  the  fire  which  comes 
from  the  combuffion  of  inflammable  bodies  all 
comes  from  the  air,  the  ahfurdity  of  which  I have 
Jloewn  in  fuch  Jlrong  colours,  that  they  are  forced  to 
relinquifh  it.  Sec  my  treatife  on  air. 

I have  clearly  fbewn  in  my  works,  that  pure  air 
is  formed  of  fixed  fire,  an  acid  and  water.  And 
alfo  that  the  common  alkaline  fairs  are  formed  of 
fixed  fire.  But,  if  my  experiments  do  not  fatisfy 
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you,  if  you  will  look  at  the  experiments  of  t)r. 
birtanner*  you  will  there  fee  that  the  fixed  alka- 
lis arc  fo  combufiible,  or  inflammable,  that  the 
experimenter  fuppofed  (according  to  the  French 

* Dr-  Duncan,  in  his  chemical  news  ft>r  the  year  1796,  fays, 
“ Dr.  Girtanner  has  long  employed  hiinftlf  in  analyfing  forac 
“ bodies  hitherto  confidcred  as  fimple,  and  thinks  he  has  obtain- 
“ ed  the  following  refults. 

“ I . Phofphorus  confifts  of  azote  and  HydiOgenc,  like  am- 

tnoniac. 

“ 2 Tlic  fixed  alkalis  confift  of  carbone  and  azote,  foda  con- 
“ taining  more  azote,  potafh  more  carbone, 

“ 3.  “Sulphur  confills  of  carbone  and  hydrogene. 

“ 4.  The  fluoric  acid  has  a compound,  probably  triple  bafe. 

“ 5.  Arfcmc  feems  to  confift  of  carbone,  azote  and  hyrrgcnc. 

“ The  proofs  of  thefc  alTcrtions  ate  foon  to  be  publilbed  at 
“ length  in  Gren’s  Journal  of  Natural  Philofophy.” 

You  fee  into  what  conttadi<£lion8  the  experiment*  of  our 
thcorifts  lead  them  to:  phofphorus  is  faid  to  confift  of  hydrogene 
and  azote,  then  in  burning,  it  Imbibes  a great  quantity  of  pure 
air,  this  pure  air  then  you  fay  forms  with  azote,  the  nitrous  acid, 
and  with  hydrogene  water  ; then  in  burning  phofphorus  the  tii- 
trous  acid  ought  to  be  produced  and  not  the  phofphoric  : and 
in  burning  the  fixed  alkali  both  fixed  air  and  the  nitrous  acid 
ought  to  be  produced  : alfo,  in  burning  fulphur,  fixed  air  and  wa- 
ter ought  to  be  produced,  and  no  vitriolic  acid  ; fo  of  the  other 
bodies,  for  I am  tired  with  the  abfurditics.  Thus  the  analyus 
of  the  fame  bodies  In  different  ways,  what  very  different  refults 
they  give.  And  in  burning  the  puie  volatile  alkal  in  pure  air; 
as  the  alkali  according  to  you,  Mr.  Cavendifh,  is  formed  of  in- 
flammable air  and  azote  ; the  pure  air,  inftcad  of  being  burned 
into  fixed  air,  as  I have  proved  jutl  before,  it  ought  to  have  been 
burned  to  the  nitrous  acid  and  water,  according  to  your  expe- 
riments- But  thofc  experiments  of  yours,  of  turning  pure  air 
and  azote  to  the  nitrous  acid,  by  the  eleftric  fire,  i have  fhewn 

to  be  erroneous,  and  you  have  never  dared  to  contradict  me 

And  how  comes  the  nitrous  ammoniac  to  be  acrilizcd  into  dc- 
phlogifticatcd  and  fixed  air  ? Sec  Dr.  Auilin,  juft  quoted,  p. 
38.  How  can  you  explain  this  ? In  fhort,  the  whole  French 
theory  is  fo  abfurd  and  ridiculous,  it  makes  one  lofe  all  patience 
in  the  contradldting  of  it.  O chemiftry  ; chemiflry,  how  long 
wilt  thou  be  ihacklcd  with  this  French  aerial  philofophy. 
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theory)  that  alkaline  falts  are  formed  of  pure 
charcoal. 

Now,  Sir,  you  muft  know  this  theory  fuppo- 
fes  that  the  air,  in  refpiration,  takes  an  immcnfe 
quantity  of  charcoal  from  the  blood  when  it  turns 
it  red  ; then  how  can  you  reconcile  this  wonder  of 
wonders,  that  charcoal,  in  the  flate  of  alkaline 
Talus,  can  make  it  red  ! And  alfo,  as  the  volatile 
alkali  makes  blood  red,  yet  you  fay  that  the  pro- 
cefs  of  the  air  is  alfo  to  take  inflammable  air  from 
the  blood,  and  which,  you  acknowledge  the  vol- 
atile alkali  is  formed  of.  To  what  abfurdities  do 
our  French  theories  lead  us ; that  by  the  pure 
air  in  refpiration  taking  charcoal  and  inflammable 
air  in  fuch  quantities  from  the  blood,  the  blood 
becomes  red  ; and  alfo,  by  adding  thefe  fame  bo- 
dies to  black  blood  it  becomes  red.  But  you  fay 
that  the  red  colour  is  owing  to  the  pure  air  im- 
bibed by  the  blood  : but.  Sir,  are  the  fixed  and 
volatle  alkali  pure  air;  no,  they  acknowledge  they 
arc  the  very  bodies  which  the  air  takes  from  the 
blood  in  this  reddening  procefs.  But  know  this. 
Sir,  that  thefe  alkaline  bodies  are  fixed  fire,  and 
that  either  fixed  or  free  fire  reddens  the  blood. — 
And  let  us  now  confider  what  authority  the 
Trench  chemifls  have  for  afferting  that  any  pure 
air  is  imbibed  by  the  blood;  why  Mr.  Lavoifier 
fays  the  pure  air  of  the  armofphere  difappears, 
and  there  is  lefs  fixed  air  expired  than  in  any 
other  procefs  of  injuring  the  air.  But  why. 
Sir,  ought  we  not  to  fuppofc  that  part  of  the 
fixed  air  is  imbibed  by  the  blood  from  the  motion 
of  the  lungs,  and  the  quantity  of  moiflurc  in  the 
procefs?  If  a quantity  of  fixed  air  and  pure  air 
are  equally  agitated  with  the  fame  quantity  of 
moifture  and  motion  as  in  refpiration,  you  Xvill 
find  the  water  imbibe  the  fixed  air  and  not  the 
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pure  air.  This  is  an  experiment  which  may  be 
cafily  tried  out  of  the  body;  and  I alfo  found  that 
the  condenfed  watei  imbibed  the  fixed  air  and 
not  the  pure  air.  But  even  to  allow  you  this 
opinion,  mud  you  not  fay,  Sir,  that  when  this  pure 
atr  is  imbibed  into  the  blood  it  mud  be  turned 
to  fixed  air  and  water,  as  it  mud  there  meet 
•with  the  inflammable  air  and  charcoal  of  the 
blood  (according  to  your  hypothefis)  there  not 
being  fo  much  as  an  intervening  membrane  to 
obdruft  the  union;  and  if  it  was  not  by  atiradfion, 
how  fhould  it  penetrate  the  membrane  of  the 
lungs,  and  what  bodies  could  attracd  it  but  the 
inflammable  air  and  charcoal,  according  to  your 
fydem.  But,  Sir,  to  the  ted  of  experiments,  I 
fliall  not  give  you  my  own,  though  I have  made 
many;  but  Mr.  Schccle  who  bears  the  fird  of 
charadlers,  whole  experiments  arc  limple  and 
clear;  not  like  the  pompous  and  complex  experi- 
ments of  the  French,  which  are  calculated  to  cm- 
barrafs  and  obfeure  the  truth.  But  before  I give 
you  the  illudrious  Scheelc’s  experiments  let  me 
jud  hint  to  you  a Ample  truth. 

According  to  your  theory  the  black  globules 
have  charcoal  and  inflammable  air  taken  from 
them,  and  aitradl  pure  air  in  their  dead,  and  they 
become  larger  and  red. 

Now,  Sir,  I diould  fuppofe,  if  our  aerial  phi- 
lofophcrs  will  allow  of  reafon,  that  the  globules 
diould  become  very  light,  as  they  parted  with  thefe 
grois  bodies  and  received  pure  air;  which  not  only 
made  up  the  deficiency  of  the  condenfed  charcoal 
and  inflammable  air  in  point  of  bulk,  but  even 
cncrcafed  it,  as  they  imbibed  fuch  a quantity  of 
pure  air  in  its  aerial  date,  fo  as  to  increafe  be- 
yond their  former  bulk,  that  the  globules  fhould 
become  very  light,  but  they  arc  ncverthelefs  fpe- 
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cifically  heavier  than  water,  as  they  fink  in  it ; 
and,  according  to  your  aflertion,  which  is  certainly 
juft,  being  the  dotftrine  of  the  great  Newton, 

*»  That  bodies  refiedt  light  from  their  furfaccs  in 
“ proportion  to  their  denfity  and  inflammability.” 

Then,  muft  it  not  be  a very  fingular  dodrine? 
for,  the  Dr.  fays,  This  incrcafcd  refledion  muft, 
“ confequently  have  arifen  from  fome  change  in 
**  their  internal  parts.”  And  this  change  to  be  from 
thofe  inflammable  bodies  charcoal  and  inflammable 
aify  being  difeharged  from  the  body  anil  to  have 
received  pure  air  in  their  ftcad  ; which,  according 
to  you,  is  the  acefeent  principle,  and  fo  far  from 
being  an  inflammable  body,  attrads  inflammable 
bodies  as  an  acid  attrads  an  alkali : and  alfo 
from  their  denfity;  then  can  you  fuppofethe  blood 
would  become  more  denfe  from  parting  with  folid 
bodies,  as  charcoal } w’hich  vegetables,  you  lay,  are 
formed  of,  and  inflammable  air;  of  which, you  lay, 
the  volatile  alkali  is  principally  formed,  receiving 
pure  air,  in  its  aerial  ftatc,  in  their  room. 

You  fee,  Mr.  Cavendilh,  this  French  theory 
which  you  arefo  enamoured  of,  when  inveftigated, 
into  what  abfurditics  it  leads  you.  But,  Sir,  I 
aftert  that  your  attachment  to  it  is  from  being  in- 
terefted  ; as,  you  fay^  you  are  the  author  of  the  two 
great  experiments,  viz.  of  producing  water  by 
firing  pure  air  and  inflammable  air;  and  by 
fajjing  the  dearie  Jpark  through  pure  air  and  azote^ 
producing  the  nitrous  acidy  which  arc  fuppofed  to  be 
the  pillars  of  the  theory;  but  the  fallacy  of  thefe 
experiments  I have  fatisfadorily  Ihcwn.  But  as 
your  friend,  Dr.  Pearfon,  from  them,  gives  you  the 
name  of  illuftiious,  you  cannot  bear  the  idea  of 
their  fallacy  being  deteded,  in  confequcncc  your 
illiberal  oppolition  to  my  plain  truths. 
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I mud  here  make  this  remark,  that  when  men 
are  prejudiced  in  favour  of  a particular  hvpo- 
thefis,  the  mod  glaring  abfurdities  are  adopted, 
and  the  mod  obvious  and  clear  fadls  are  overlook- 
ed. Mr.  Gough,  in  the  Mancheder  Memoirs,  vol. 
4th,  dicws,  by  fome  experiments,  that  vegetation 
reduces  pure  air  to  fixed  air;  a fad,  which,  I fully 
proved  in  the  year  1785.  See  my  treatife  on 
air. 

The  illudrious  Scheele  has  given  a number  of 
clear  and  fatisfadory  experiments,  made  w ith  fuch 
beautiful  fimplicity  that  they  cannot  poflibly  be 
mifeondrued,  very  different  from  the  pompous  ap- 
paratus of  Mr.  Lavoifier;  the  refult  of  thofc  ex- 
periments clearly  edablidi  this  important  fad,  that 
infeds  and  vegetation  turn  the  whole  of  the  pure 
air  into  the  aerial  acid ; but  that  animals  of  a 
higher  order  turn  only  a part  of  the  pure  air  into 
the  aerial  acid.  He  fays,  in  his  experiments  on 
air  and  fire,  page  150.  “ Whereas  infeds  and 

“ vegetables  fo  greatly  change  the  air  (atmofphc- 
“ rical)  that  one  fourth  of  it  becomes  aerial  acid, 
*'  I was  therefore  defirous  of  knowing  w hether 
**  empyreal  ah  is  not  that  "ivbicb  is  here  changed  into 
**  aerial  acidy  becaufc  jud  the  fame  bulk  of  air  had 
" been  converted  into  aerial  acid,  which  empyreal 
“ air  occupied  it.” 

He  then  gives  a number  of  experiments  which 
clearly  edablidics  the  fad.  I have  made  the  fame 
beautiful  and  limple  experiments  over  mercury,  and 
diverfifying  them,  fo  that  there  cannot  remain  the 
lead  difpute.  And  another  experiment  of  this 
great  man’s,  which,  I think,  immediately  cdablidies 
my  hyjx)thefis,  is,  that  the  caufe  why  Icfs  aerial  acid 
appears  in  the  refpiration  of  the  higher  orders 
of  animals,  is  owing  to  the  agitation  of  the  air 
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with  the  moiflure  in  the  lungs,  abforbing  a part 
of  the  fixed  air.* 

He  fays,  p.  1 5 2.  “ It  is  known  that  blood  newly 
**  taken,  and  cxpofed  to  common  Air,  acquires  on 
its  furface  a fine  florid  red  ; and  that  the  parts 
below,  after  coming  in  contact  with  Air  grow 
“ likewile  fed  : does  the  Air  perhaps  here  undergo 
“ an  alteration?  1 filled  one  third  of  a matras  with 
blood  recently  taken  from  a bullock  ; and  tied 
It  carefully  up  with  a bladder,  and  fliook  it  fre- 
quently  : eight  hours  after  this,  I found  in  this 
air  neither  aerial  acid,  nor  any  diminution  of  it 
in  bulk  ; but  the  flame  of  a candle  was  imme- 
“ diately  extinguifhed  in  it.  This  experiment 
was  made  during  winter ; whence  it  is  clear, 
“ that  the  above  effedls  cannot  be  afcrxbed  to  pu- 
“ trefaifiion  ; fince  the  fame  blood,  fix  days  after, 
“ was  fiill  found  to  be  frefh,  and  all  putrefaiilions 
produce  aerial  acid. — I was  now  defirous  of 
**  knowing  how  empyreal  air,  by  itfclf,  w'ould  a<ft 
upon  animals  and  vegetables. 

I put  two  ounces  of  faltpetre  in  a fmall  glafs 
retort,  on  burning  coals,  and  fixed  to  the  orifice 
“a  large  foftened  bladder;  (No.  35.)  then  1 
“ left  the  ialtpetre  fo  long  boiling,  that  I had 
“ obtained  in  the  bladder  ihrcc-fourths  of  a quart 
of  empyreal  air ; 1 tied  up  the  bladder,  re- 
moved  it  from  the  retort,  and  fixed  a tube  to  its 
“ orifice ; and  having  quite  emptied  my  lungs 
**  from  air,  I began  to  breath  the  air  out  of  the 
bladder  (No.  84)  This  fucceeded  fo  well,  that 
**  1 was  able  to  take  /or/y  inhalations  before  it  be- 
came  troublefome  to  me  ; and  laltly,  exhaled  all 

* That  difficulty  and  labotious  breathing  of  animals,  when 
ftruggling  for  life,  will  even  aft  upon  azote.  Dr.  Prieftley’a 
experiments  fhew,  even  that  air  in  laborious  breathing,  is  received 
into  the  fyftem. 
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the  air  from  my  lungs  into  the  bladder.  The 
; , **  air  feemed  not  much  to  be  diminiihed,  and 

**  having  filled  a glafs  with  it,  a burning  candle 
introduced  into  it  continued  to  burn. 

Now  here  it  dearly  appears  that  the  agitation 
• made  the  blood  ablbrb  all  the  fixed  air.  liut  that 
it  was  owing  to  the  agitation,  1 afeertained  by 
taking  a quantity  of  black  craflamentum  and 
placing  it  in  a glafs,  in  a quanrity  of  atmofpheri-. 
cal  air;  after  they,  had  food  a few  hours,  upon 
palling  up  a quantity  of  lime  water,  a fourth  part 
of  the  air  w as  abforbed.  Blood  I found  in  this 
experiment  did  not  adt  fo  rapidly  upon  pure  air 
(oxygen-gas)  as  upon  atmofpherical  air,  accord- 
ing to  the  pur&  air  it  contains,  this  clearly 
accounts  tor  the  fad:  why  animals  cannot  live  in 
it  fo  well  as  in  atmorphcrical  air ; alfo,  vegetables 
do  not  thrive  well  in  this  pure  air. 

P.  148.  “I  ihut  up  fome  flies  in  a phial,  into 
**  which  I had  laid  a paper  whereon  I put  fome 
f honey  : fome  days  after  they  all  were  dead  ; but 
they  had  not  abforbed  any  air:  the  milk  of  lime 
**  diminiflicd  its  bulk  of  about  one- fourth  part, 
**  and  the  refl  cxtinguilhed  a candle.” 

Therefore  the  illuflrious  philofopher,  after  ma- 
king many  experiments,  fays,  p.  150.  “ Thefe 

**  are  rcniarkable  circumftanccs ; that  air  is  not 
“ confiderably  abforbed  by  animals  endowed  w’ith 
lungs,  contains  very  little  aerial  acid,  and,  how- 
“ever,  extinguifhes  the  flame  of  fire;  whereas 
“ infects  and  vegetables  fo  greatly  change  the  air, 
that  one  fourth  of  it  becomes  aerial  acid.” 

I could  wifli  to  have  thefe  experiments  of  the 
great  Schccle  repeated  by  others,  their  fimplicity 
and  beauty  are  particularly  intcrefiing.  I cannot 
help  expreffing  great  dilfatisfadion  at  feeing  the 
experiments  now  nude,  arc  thofc  of  the  French 
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fchool;  to  fupport  It  they  ftrain  every  princi- 
ple, and  we  have  (hewn,  in  this  work,  what 
weight  they  ought  to  have  ; I canonly  fay,  Magna 
eft  veritas  ei  prevalebit.  But  even  the  experiments 
rriade  to  ellablifli  it  juil  prove  the  contrary  ; to 
exemplify  this  I will  curforily  obferve  Ibme  ex- 
periments of  Mr.  Gough’s,  upon  vegetation,  in 
the  MancheBcr  Memoirs,  and  alfo  Mr.  Cruik- 
Ihanks’s,  in  Nicholfon’s  Journal : thefe  experiments 
prove  the  fame  as  M'.  Schcelc’s  ; that  vegetation 
turns  pure  air  into  fixed  air.  Mr.  Gough  fays, — 
Page  491,  “ It  is  evident  from  this  experiment, 
**  that  the  putrefadlive  fermentation,  or  an  emif- 

fion  of  gas  from  their  fubfiance,  defiroys  the 
**  vegetative  faculty  of  peas ; from  which  we  may 
“ venture  to  conclude,  that  it  has,  fooncr  or  latec 
**  the  fame  efiedl  on  all  other  feeds  expolcd  to  its 
“^influence.” 

But  as  if  this  French  theory  infatuated  people’s 
fenfes;  though  Mr.  Gough’s  experiments  clearly 
Ihewed  all  the  pure  air  v/as  turned  to  fixed  air, 
and  that  when  the  vegetables  gave  out  any  gas, 
they  were,  inftead  of  undergoing  the  vegetating 
procefs,  a.dlually  in  the  putrefactive  procefs,  and 
after  that  would  never  vegetate  again.  Yet,  ac- 
cording to  his  French  principles,  he  is  of  opinion, 
that,  in  vegetation,  pure  air  is  imbibed,  and  fixed 
air  emitted,  fo  as  directly  to  correlpond  ; the  fame 
quantity  of  pure  air  abforbed,  diredlly  is  the  fame 
quantity  emitted  ; jult  the  lame  erroneous  abfurd- 
itics  that  they  have  adopted  in  animal  refpiration, 
Mr.  Cruikflianks  fays,  in  Nicholfon’s  Journal,  p. 

“ To  be  more  certain  of  the  nature  of  the 
“ change  which  the  pure  air  undergoes  in  this 
“ procels,  the  experiment  was  repeated  as  follows  : 

“ January  23.  A quantity  of  barley,  leaked  in 
I*  W’ater  for  two  days,  was  introduced  into  a jar 

“ containing 
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" containing  46  n-eafures  of  very  pure  oxygeri 
- **  gas,  and  inverted  over  mercury.  Ac  the  end 
“ of  three  days  the  barley  began  to  grow,  and 
*'  this  procefs  continued  lor  ten  days,  although 
very  flowly  ; the  column  of  gas  remained  ex- 
aiflly  of  the  fame  height,  fo  that  it  had  under- 
gone  no  apparent  diminution  or  increafe : — 
“ the  barlev  being  withdrawn,  the  air  in  the  jar 
was  examined,  and  found  lo  confift  of  carbonic 
“ acid  gas,  mixed  with  only  i-50th  of  its  bulk  of 
'•  oxygen  gas.  The  barley  was  partly  converted 
into  malt,  the  quantity  of  oxygen  being  infuf- 
ficicnt  to  prockue  this  change  upon  the  whole.” 
Nov , can  exc-ertments  be  more  plain,  fimple, 
and  juft  ! it  is  impoftible  to  miftakc  thent. 

And  can  it  be  luppofed  but  that  an  infcift  a<fts 
upon  pure  air  the  fame  as  other  animals,  receiving 

fixed  fire  w hich  fupporis  its  animal  heat } 

Then  it  clearly  receives  no  pure  air,  as  it  is  all 
turned  to  fixed  air.  Bur  can  any  one  deny  that 
infects  have  all  the  pnnophs  of  animal  life,  the 
lame  as  any  other  animals  ; nay  infeds  have  com- 
paratively more  energy  or  principles  of  life  than 
any  other  animals  ; attend  to  their  amazing  adi- 
vity  and  quicknefs  of  motion;  and  how  wonder- 
ful that  fo  fmall  an  animal  as  the  bee  ftiall  have 
the  fame  temperature  of  animal  heat  as  the  ele- 
phant, and  that  fo  fmall  a body  ftiall  retain  its 
heat.  Their  organs  being  every  way  the  fame, 
only  the  infeds  breathe  by  their  fur  face,  and  ibere- 
fore  tbete  ts  no  agilaiion  of  the  air  for  the  moijiure  to 
imbiOe  the  fixed  air.  Therefore,  under  this  review 
of  the  circumftances,  as  the  only  difference  is  in 
this,  their  not  having  lungs  to  agitate  the  air,  we 
certainly  have  a right  to  afferc  that  the  pheno- 
mena is  owing  to  this  caufc,  and  to  no  other. 

• Now^ 
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* Now,  Mr.  Cavendirti,  can  you,  after  this  review 
of  the  phenomena,  Hill  pcrlift  in  your  errors?  if 
you  do,  mufl  not  the  impartial  world  clearly  fee 
that  a felfifh  intercfl:  actuates  you  Confider,  the 
longer  you  are  in  acknowledging  thefe  plain 
truths,  the  greater  inuft  be  your  condemnation ; 
and  that  acknowledgement  muft  be  a public 
one. 

J3ut  though  Dr.  Wells  has  made  fo  extraordi- 
nary a declaration  that,  ‘^Dr.  IVicflley  is,  he 
**  believes,  the  only  pcrfoii  who  has  hitherto  at- 
tempted  to  fliew  by  what  means  common  air 
“ brightens  the  colour  of  the  blood.” 

Yet,  in  my  firfh  publication,  in  the  year  178 r,' 
I there,  I hope,  clearly  eflabliflied  that  the  chyle, 
united  with  the  animal  lymph,  attia<5l  the  fixed 
fire  of  the  air  forming  round  them  a ring  of  that 
adtivc  repulfion  to  the  rays  of  light;  fo  as  to  give 
them  that  bright  fcarlct  colour,  fwimming  in  the 
ferum  with  a flat  furface,  the  fame  as  oil  in  water, 
forming  a repulfivc  quality  : they  are  alfo  oily, 
unefluous,  and  combuflible  like  oil,  the  dark  fpot 
' in  thqir  middle  is  the  folid  particle  of  lymph  and 

• But  as  animals  die  in  dephlog-Ifticated  air  (See  Dr.  Prieft- 
ley^s  experiments  page,  26  of  this  Letter) — Is  it  not  mod  won. 
derful,  as  they  ought  to  have  lived  lo  much  better  In  this  air,  being 
rrothing  but  pure  air,  it  therefore  (liould  have  attrafted  fo  raucli 
more  rapidly  the  fuppofed  charcoal  and  inflammable  air  of  the 
blood,  and,  in  confequence,  impart  its  fire  to  the  blood,  and 
alfo  have  entered  in  a geatcr  proportion  Into  ii.  But,  every 
chemift  allows  that  the  blood  adls  flowly  upon  it.  Then  how 
i can  it,  in  the  name  of  common  feiife.  inflame  the  lungs.  But, 
can  any  rational  man  let  his  prejudice,  or  theories  be  ever  fo 
great,  fuppofe  that  an  Inflammation  can  be  Induced  Inftantane* 
oufly  upon  the  lungs,  fo  as  to  produce  death,  as  in  the  breathing 
of  this  air.  For,  pofitlvely  death  enfues  before  they  can  bring 
it  below  the  ftandard  of  atmofpherical  air  ; but  if  the  animal  is 
brought  to  breathe  atmofpherical  air,  the  Inflammation  inftantly 
vanilhes,  and  it  is  perfedly  well.  O wonderful  ! ! ! 
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chyle,  uhich  being  formed  of  an  animal  vegetable 
lymph  and  an  acid ; has  a fuperiour  attradlion  for 
the  pure  air’s  fixed  fire  than  its  acid  and  water 
have.  And  that  this  fixed  fire  being  fo  loofely 
Attached  to  this  animal  vegetable  lymph,  is,  by 
the  incclwnical  adion  of  the  velTels  and  mufcles, 
fo  propelled  againfl:  each  other,  and  againfi  the 
fidcs  of  the  vclfels,  that  their  loofc  fire  is  fet  loofe 
as  animal  heat  during  the  circulation,  and  they 
are  brought  to  the  lungs  to  get  their  fire  renewed 
again.  So,  as  in  iiiHammatory  complaints,  part  of 
thefe  globules  fliall  have  loft  (o  ithicIi  of  iheir  fire 
as  to  form  that  bulfy  coat  upon  the  furface  of  the 
blootl ; alfo  feen  in  the  blood  of  pregnant  women 
from  the  office  of  the  placenta  w here  no  inflamma- 
tion takes  place;  in  which  the  niatcrnal  blood  im- 
parls its  fixed  lire  to  the  blood  of  the  infant. 

Now,  as  in  both  thefe  ftates  of  the  human  body, 
the  blood  fiicw  s the  fame  appearances,  viz.  this  huf- 
fy coat;  we  have  a right  to  conftruc  from  the  fame 
caufc,  the  globules  having,  lolt  their  fixed  fire.* 
13ut  a full  hrftory  of  all  thefe  phenomena  is  con- 
neded  with  my  hiftory  of  animal  and  vegetable 
life  ; which  I have  not  given  to  the  public,  ow  ing 
to  the  fhameful  behaviour  1 have  received  ; tho’ 
I have  had  it  by  me  for  above  thcic  twenty  years. 

When  we  refled  upon  the  food  of  thole  animals 
w hich  live  upon  vegetable  foed,  the  ftieep  for  in- 
ftance,  the  acefcentgrals,  nay, the  veryacefeent  tur- 
nip, which  is  its  molt  fattening  food  ; and  fhall  not 
only  make  it  fo  immenfely  tat,  which  fat  our  /ear- 
ned theorifts  fay  is  formed  of  inflammable  air  and 
Carbone  And  all  its  dife barges  being  m.t  of  an 
acid  quality ; but  of  the  moft  higb  ftate  of  alkalcf- 

* Tjftf  fire  in  the  one  cafe  producing  the  increafed  degree  of 
animal  heat,  aj  fever;  in  the  other  being  attracted  in  its  fished 
fiate  to  the  infant's  blood,  for  its  life  and  animal  beat. 
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^cncy  anfl  pUtrefccncy,  abounding  fo  much  with 
the  volatile  alkali ; neverthelefs  fupporting  fo  high 
a temperature  of  animal  heat:  and  all  this  from 
the  acejcent  turnip  and  the  action  of  the  atmofphe-. 
rical  air  in  the  lungs.  And  this  proccfs,  they  fay,  is 
from  the  air  receiving  the  blood’s  inflammable  air 
(which  they  allow  the  volatile  alkali  is  principally 
formed  of , and  its  carboncj  which  is  proved  by 
L>r.  Girtanner,  alkaline  lalts  are  formed  of ; 
and  that  it  gives  the  blood  in  their  Head,  pure  air, 
>vht  h they  fay,  acids  are  principally  formed  of. 

Now,  1 appeal  to  common  fcnle  under  this  re- 
view, if  any  dodhine  can  fliew  greater  abfurdity? 
O fcience  ! !!  But  let  us  conlider  thefe  pheno- 
mena under  my  theory.  The  acefeenr  turnip  mix- 
ing vvirh  the  animal  lymph  in  the  receptacle  of  the 
ch)ie  is  thrown  into  the  circulation' and  pafles  the 
lungs,  attradting  the  fixed  fire  of  ihe  air  which  neu- 
tralizes the  acid,  and,  by  this  conitant  application,  it 
becomes  highly  alkalcfccnt ; forming  fat,  the  vola- 
tile alkali,  animal  lymph,  &c.  Turning  from  the 
acelcent  vegetable,  to  the  alkaline  animal.  Nay,  if 
this  alkaleicent  animal  matter  is  debarred  of  its 
animal  circulation,  it  will  become  highly  purrid 
and  alkalefccnt  But,  in  going  through  this  pu- 
- trid  proccfs,  the  air  imparts  its  fixed  fire  to  it. — 
And,  when  th^*  animal  is  dead,  that  is,  wants 
its  circulation  to  fet  this  fire  of  the  air  loofe  as 
adual  heat,  it  therefore  becomes  fixed,  forming 
the  volatile  alkali.  I 'flatter  myfeif  that  1 
have  fbewn  the  abfurdity  in  ftrong  colours,  the 
fuppofing  that  all  the  fire  in  burning  inflam- 
mable bodies  comes  from  the  air;  but  that  the 
principal  part  comes  from  the  burning  body  : 
then,  as  the  volatlc  alkali  is  a combufliblc  body, 
coniaining  fo  great  a quantity  of  inflammable  air. 
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i:  muft  have  received  it  from  the  air.  § No,  they 
fay  the  air  receives  it  in  fuch  quantities,  from  the 
blood,  that  if  the  procefs  flops  bur  for  five  minutes, 
death  enfues.  The  body,  which  in  burning, 
adls  the  fame  upon  the  air  as  the  blood  in  refpi  ra- 
tion 

^ I do  not  know  a more  decifivc  faft,  fhewing,  that  the  air 
jives  out  its  fixed  fire  when  injured,  and  that  tliis  fixed  fite 
forms  the  alkali ; then,  the  elfedt  which  the  air  has  upon 
tliat  animal,  vegetable  body,  cbeele.  Examine  a chefhire  oi  any 
other  cheefe,  when  it  is  new,  and  when  it  is  very  old,  the  latter 
flate  being  fo  immenfely  ftrong  abounding  with  the  volatile 
alkali.  Nay,  in  time,  it  fhall  become  animate,  and  creep  away  — 
And  it  is  ama/injr  how  quick  it  injures  the  air;  and  this  is 
done,  they  fay,  by  imparting  phlogiftic  bodies  to  the  air;  vi/..  tlie 
volatile  alkali,  at  lead  what  they  allow  the  volatile  alkaii,  is 
principally  formed  of  infiainmabic  air,  and  alfo  that  phloglltic 
body  carbon.  I think,  if  our  philofophers  were  to  live  upon 
this  phlogiftic  cheefe  for  a time,  or  were  to  have  their  nofc  held 
over  it  for  fomc  time,  it  would  bring  them  to  their  fenfes  ; the 
olhuflory  ncr\e  being  fo  near  to  their  head  ; almoft  equal  to  the 
change  from  a found  to  a rotten  egg,  with  which  I was  for  feed- 
ing our  prejudiced  the<jnfts,  in  order  to  bring  them  to  their  fen- 
fes. But  I think  cither  would  do. 

But,  upon  the  other  hand,  it  it  univctfally  known,  that 

oranges  when  firft  plurkt  from  the  tree  are  very  lour  or  acid 

But,  by  keeping,  they  become  pcifccftly  fweet.  Now,  from 
whence  does  this  proceed.  The  four  orange  is  conftantly  ading 
upon  the  air  injuring  it ; this  is,  according  to  the  French  thco- 
rifts,  hy  imparting  charcoal  and  inflammable  air  to  the  air,  and 
imbibing  the  acefeent  principle  or  pure  air  in  their  ftead.  But 
then  the  effcA  ought  to  be  reverfed,  the  orange  fhould  have 
been  turned  from  fweet  to  foui  ; the  alkaline  principle  being 
taken  from  It,  and  the  acefeent  principle  given  to  it.  But  very 
unfortunately,  for  them,  all  thefe  procelfcs  reverfe  their  theory. 

Mr  Cruikfhanks  fuppofes,  that  fugar  is  formed  principally 
from  oxygeii-gas  ; then  how  comes  the  bee’s  honey,  as  it  receives 
no  pure  air  by  refplrarion  ? No,  the  fugar  comes  from  fixed 
fire,  neutralizing  its  acid.  It  is  fiom  this,  that  it  is,  a vegetable 
of  a hot  climate.  And  he  alfo  fuppofes  that  fugar  contains 
Icfs  oxygen-gas  than  acids,  but  here  the  orange  becomes  from 
four  to  fweet  by  the  air,  reverfing  his  opinion.  - But  they  err  in 
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tion  does,  is  fpirits  of  wine;  they  both,  it  is  faid, 
turn  the  air  to  fixed  air  and  water,  giving  it  in- 
flammable air  and  carbone  in  the  fame  proportion 
as  the  blood  does  in  refpiration:  elTcntia!  oils  do 
the  fame.  And,  our  wife  theorifts  fay,  that  the 
blood  gives  the  air  thefe  bodies  in  the  concrete 
flare  of  an  oily  body  : alfo  they  agree  with  me  that 
blood  receives  its  flimulating  power  from  the  blood. 
Then  they  fay  this  is  done  by  difeharging  thefe  fli- 
mulating bodies,  containing  fixed  fire,  to  the  air 
from  the  blood,  and  receiving  pure  air  in  their 
flead  ; which,  they  fay,  is  the  acefirent  principle. 

Dr.  Beddoes  and  others,  ferioufly  argue  that  the 
inflammatory  hedic,  in  coafumption,  is  brought 
on  by  pure  air,  the  acefeent  principle;  therefore, 
they  order  their  patients  to  abflain  from  acids 
and  vegetable  food  : and  to  ufe  alkalefcent  animal 
food.  Good  heavens ! is  the  French  theory  to 
teach  phyficians,  in  the  latter  end  of  the  eighteenth 
century,  that  alkalefcent  food  cools  the  blood,  and 
acids  or  acefeent  food  heat  it.  That  is,  to  getdrunk 
with  vinegar,  and  cool  themfelvcs  with  fpirits 
of  wine.  Nay,  they  adhially  preferibe  the  brea- 
thing of  impure  air  in  confumptions,  and  living 
upon  alkalefcent  food.  ^ But  then  as  refpiration 


all  tf^eir  explanations ; for  ho’os  can  the  acefeent  principle  be  ne- 
cejfar\  to  the  forming  offugar  ? fugar  nvhich  is  a phlogifiic  body.,  and 
•which  rum  is  made  from.  And  is  it  not  that  facharine  quality  in 
Vegeta- les,  that  produces  ardent  fpirits ; atid  is  not  the  malting  of 
barley  neceffary  to  its  b.eing  diftilled  into  a fpirit  ? Butt  Al  thefe 
procejfes,  according  to  our  aerial  philofophers,  are,  from  the  vegetable 
receiving  pure  air,  the  acidifying  principle.  No,  clearly  beyond 
all  doubt,  it  is  from  the  vegetable  receiving  the  fixed  fire  of  the  air 
that  it  produces  fpiritst  •which  are  demonjirably  formed  of  fixed 

fire.  . , 1 

f A gentleman  told  me  that,  the  reafon  why  our  aerial  che- 

itiifts  will  not  adopt  my  theory,  is,  that  it  developes  their  ab- 
furditles  in  fo  glaring  a light,  that,  they  have  not  refolution  to 
fiand  it. 
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and  the  burning  of  inflammable  bodies  are  the  fame  ^ 
procefs,  what  becomes  of  all  the  adual  fire  fet  loofe 
in  refpiration  ? why,  they  fay,  it  is  imbibed  by  the 
blood,  and  there  lulled  into  inadlivity.  But  how 
comes  the  fine  membrane  of  the  lungs  not  to  be 
fcorched  in  the  procefs ; as,  the  fire,  even  according 
ro  them,  muft  pafs  in  its  adual  Bate  through  it. — 
Nay,  place  the  lungs  in  the  atflual  fire  which 
comes  from  the  burning  of  eflential  oils  ; will  it 
not  burn  them,  ye  profound pbilofophers?  In  fhorr, 
black  is  white : you  may  as  well  fupport  the  one 
hypothciis  as  the  other.  Oh,  blind,  prejudiced  man! 
All  bodies  which  contain  fixed  fire  are  llimulating; 
and  here  they  make  the  office  of  the  lungs  to  be, 
to  difeharge  phlogiftic  bodies  from  the  blood, 
and  receive  acefccnc  bodies  (which  arc  fedative) 
in  their  ftead.  Then  if  the  lungs’  office  is  to 
difeharge  fixed  fire,  from  whence  comes  animal 
heat.  Bui,  as  I have  all  along  jhewn,  nothing  can 
he  fo  abjurd  as  the  French  theory,  in  fuppo/ing  that 
all  the  fire  in  combujlion  comes  from  the  pure  air.  I 
'st'ill  juft  propofe  this  obvious  experiment  to  every 
man  of  common  fnfe;  and  I cull  upon  you.  Air. 
Cavendiftj,  Dr.  Black,  and  all  the  abettors  of  the 
French  theory,  to  unfiver  it.  Let  tivo  pieces  of  iron 
be  ground  together  in  vacuo,  and  they  •will  produce  a 
great  quantity  of  beat  and  fire:  and,  if  ground  long 
enough,  part  of  their  furfaces  •will  be  formed  into  a 
calx  in  the  foim  of  a poivder.  Ibis  clear  and  obvious 
experiment,  of  itfelf,  perfeWy  deflroys  the  French 
fyftem.  The  experiment  equally  anfwers  if  they  are 
ground  in  azote,  fixed  air,  or  any  other : yon  cbemifts 
teflefl  upon  tbis.\  Buc 

t I believe  there  is  not  fo  fhameful  an  indance  in  the  annals  of 
literature,  as  the  treatment  1 have  received  ; though  they  have 
pilfered  my  ideas  and  experiments,  yet  they  never  once  mention 
my  name.  Jn  the  Monthly  Magazine,  when  fpcaking  of  the 
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But  1 will  mention  another  experiment  more 
adapted  to  our  prefent  difcudion. 

Take  a thin  piece  of  red  craffamentum  cut  im- 
mediately of  the  fiirface,  and  then  cut  an  equal 
thin  piece  of  the  black  calTamentum  ; after  drying 
them  well,  then  burn  them  in  a certain  proportion 
of  pure  air,  and  you  will  find  the  red  craflamcn- 
tum  injure  the  air  more  than  the  black,  and,  in 
confequence,  yield  a greater  proportion  of 
fire. 

Now,  as  the  red  globules  had  yielded  all  their 
inflammable  airs  and  carbone  to  the  atmofphe- 
rical  air,  and  the  black  globules  none ; how  comes 
in  this  cafe,  the  red  globules  to  be  more  com- 
buftible,  and  to  have  more  of  thefe  bodies  to  give 
to  the  air?  If  any  philofopher  will  examine 
the  red  globules  and  the  black  globules  with  a 
microfeope,  by  the  unifluous  feel,  by  combuftion, 
by  the  tafte,  the  former  having  a more  adlive  faltifli 
tafle,  by  their  repulfion  when  fwimming  in  the 
ferurn  ; I am  pretty  certain  he  will  fay  the  red 
ones  have  more  phlogifton  or  fixed  fire  than  the 

French  theory,  its  error  in.  fuppofing  all  the  heat  in  burning 
bodies  comes  from  the  air,  gives  the  credit  to  Mt.  Beddoes ; the 
proving  that  the  heat  comes  from  the  combuftiblc  body.  Dr. 
Beddoes,  1 call  upon  you  to  know  what  part  of  your  works 
ever  fuggefted  the  idea ; but  you  have  carried  the  French 
theory  to  a more  laughable  inconfiftency  and  extremity  than 
any  other  writer.  See  your  theory  upon  breathing  fadlitious 
aits  in  confumption,  with  my  obfervations  upon  it.  Now  Sir, 
in  this  fame  magazine,  when  you  thought  that  the  French  were 
complimenting  our  government,  in  affifting  your  plans,  of  in- 
troducing the  breathing  the  faflitious  airs  in  difeafes,  you 
foon  redlified  the  millake;  therefore,  honor  and  juft'cc  equally 
called  upon  you  to  have  reftified  the  other  miftake.  All  my 
writings  were  forcible  and  clear,  proving  that  the  greateft  part 
of  the  fire  came  from  the  combuftible  body.  See  my  treatife 
on  air. 
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other.  * It  is  jufl  the  fame  with  oil.  By  expo- 
ling  the  purdl  oil  to  the  air,  it  injures  the  air  the 
fame  as  the  blood.  And  every  man  knows  that 
it  becomes,  in  confequence,  more  rancid,  and  more 
inflammable : and  will  any  ferious  aerial  philofo- 
pher  fay  that'this  is  done  by  giving  the  air  its  in- 
flammable bodies,  carbone  and  inflammable  air? — 
Then  how,  in  the  name  of  common  fenfe  ! can  oil 
become^ more  inflammable  by  having  previoufly 
given  to  the  air  its  inflammable  bodies,  carbone, 
and  inflammable  air,  and  receiving  the  aedeent 
principle,  pure  air?  As  by  its  expofure  to  the 
air  h injured  it ; therefore,  then,  according  to  the 
French  theory  it  mull  have  been  undergoing  a 
partial  combuftion.  Bur,  after  this  expofure,  it  is 
more  inflammable;  that  is,  it  had  more  carbone 
and  inflammable  air  to  give  to  pure  air,  then  it  had 
before  expofure.  Know  this,  and  nor  any  thing 
can  be  clearer,  that,  in  confequence  of  expofure, 
it  receives  from  the  air  its  fixed  fire  ; and,  in 
confequence,  becomes  more  rancid  and  hot,  and 
produces  more  fire  in  combuflion.f  If  1 have 
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* If  we  dare  mention  any  old  authorities  againll  our  prefent 
turial  cliemills.  The  great  Gaubiut  was  of  opinion  that  the  red 
globules  were  more  pnlogiftic.  Indeed  every  phyfician  niufl 
know,  that  blood  which  polTeires  the  moft  of  thefe  red  globule* 
is  the  mort  inflammatory  ; that  is,  implying  the  moll  plethoric 
ftate  and  the  moll  liable  to  the  inflammatory  diathdls.  But  all 
reafon  is  now  fet  alldc  by  our  aeriat  experimenters,  in  Ihort, 
black  is  white.  0 yc  learned cvnjuron  ! 

f If  oil  is  expofed  in  clofe  velTcls,  to  this  fire,  it  will  become 
equally  rancid,  as  it  does  in  the  open  air.  Pray,  Mr.  Cavuidith, 
can  it  have  loft  its  carbone  and  inflammable  ait  and  got  pure 
air  in  clofe  vcflels,  or  can  it  have  received  any  thing  but  fire  in 
this  procels  ; can  you  have  pafTcd  through  life  fo  many  years 
and  not  know  that  the  fat  of  meat  becomes  more  tally,  fait  and 
pungent  by  the  fire?  If,  Mr.  Cavendifh,  you  arc  ftill  ignorant 
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proved  any  thing  (See  my  treatife  on  air)  it  is,  that 
combuflion  is  a procefs  which  fets  loofe  the  fixed 
fire  of  bodies  as  well  as  the  fixed  fire  of  the  pure 
air.  That  the  pure  air  is  necefiary  from  having  its 
fire  more  loofe,  and  therefore  adls  as  the  agent  in 
fetting  loofe  the  combufiible  bodies’  fire;  and  the 
more  fire  the  combufiible  body  has,  in  confe- 
quence,  it  will  require  more  air  to  fet  it  loofe.  Can 
any  thing  be  more  eafy,  more  rational,  morefimplc 
than  this  theory  and  thefe  experiments,  far  from 
the  obfeurityof  the  French  theory,  and  their  pom- 
pous parade  of  experiments.  In  Ihort,  having 
the  trouble  fo  often  to  argue  upon  fo  obvious  and 
clear  a fadt,  it  becomes  very  unpleafant.  What 
will  future  ages  fay  of  the  candour  and  judgment 
of  my  opponents  ? 

Another  quefiion  introduces  itfelf  here;  how 
comes  combufiion  to  take  place  in  the  lungs,  un- 
der fo  weak  a temperature  of  animal  heat?  They 
nfiign  fome  filly  rcafon ; for  the  frivolity  of  our 
French  chemifis  receives  any  kind  of  reafoning; 
that  inflammable  air  in  its  aerial  fiate,  pofiefTing 
its  latent  caloric,  cannot  unite  with  the  pure  air. 
But  along  with  the  carbone,  it  is  united  with  the 
pure  air,  they  both  being  in  their  conclen- 
fed  fiate,  as  oil.  Will  oils  burn  with  pure  air 
in  this  low  temperature  of  animal  heat  ? J But 

to 


whether  fire  makes  blood  more  rancid,  afk  your  tallow  chandler 
when  he  fcorches  his  fat,  what  is  the  confequence  ? He  will 
teach  you  a little  philol’ophy,  at  leaft,  a little  common  fenfe. 

This  idea,  of  bodies  not  uniting  with  one  another,  owing 
to  their  latent  heat,  is  conttadifted  by  every  experiment.  Will 
not  fixed  air  unite  with  alkaline  air  ? marine  acid  air,  alfo  with 
alkaline  air  ? and  pure  air  with  nitrous  air  ? in  (hort,  all  the  acid 
airs.  Why  fixed  air  will  not  unite  with  lime  without  w'ater,  I 
proved,  is  owing  to  the  fire  of  lime  being  fo  attrafted  to  the 
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to  flicw  their  extreme  errors;  will  not  oils  when 
out  ot  the  body,  injure  pure  air:  and  there  is  no 
heat  jiencratcd.  Nay,  fo  far  from  being  a procefs 
of  combuftion,  the  oil  generates,  as  we  before 
proved,  a greater  power  of  inflammability  Irom  it 
by  poflcfling  more  fixed  fire.  And  this  oil  when 
burned  gives  out  a great  quantity  of  afiiual  fire, 
and  injures  the  air.  That  when  no  combuftion 
takes  place,  the  air  is  injured,  but  there  is  no  fire. 
Then  as  the  oil  becomes  morecpmbuflibic  from  it, 
or  has  more  fire  to  give  to  the  air  w hen  it  is  burned, 
doc.s  it  not  clearly  appear,  beyond  all  difpute,  it 
nnifl  have  received  this  fire  from  the  air.  And  to 
corroborate  this  theory ; if  the  oil  is  expofed  to 
fire,  in  clofe  vcflcls,  it  w 11  art  rail  it,  and  become 
rancid,  the  lame  as  it  does  in  expofure  to  the  air. 
Now,  in  this  procefs,  it  could  neither  part  with 
inflammable  air  nor  carbone,  nor  receive  pure  air. 
Bnt  pq/i lively  could  only  receive  fi)c. 

If  the  red  globules  arc  burnt  in  atmofpherlcal 
air,  the  refiduum  is  a charcoal.  Our  wife  theo- 
rifls  fay,  this  procefs  is  by  giving  charcoal  to  the 
air;  but  the  refiduum  is  charcoal.  If  black  glo- 
bules are  expofed  to  the  atmofphere,  according  to 
the  h'rcnch  thcorills,  a limilar  procefs  to  com- 
buflion  takes  place;  but,  inflead  of  their  turning 
to  charcoal,  they  form  red  globules,  which,  in 
confequcnce,  became  more  combufliblc  than  the 

earth  that  the  water  or  fixcJ  air  cannot  expel  it  fingly.  Juft 
fo  the  fixed  fire  of  iron,  the  vitriolic  acid  or  water  cannot  expel 
it  fingly,  without  their  adion  is  united,  or  elfe  aided  by  fire,  as 
ftcam  or  the  acid  made  hot.  Thcfe,  fads  in  this  cafe, are  unfortu* 
natc  for  our  ’wip  theorills,  as  indeed  every  thing  militates  againft 
them  ; for  fire  is  ncceffary  to  their  adron  upon  each  other, 
inftead  ot  hindciing  their  union  ; and,  is  not  the  fire  in  the 
ftcam  or  vapour  latent  ? Then  how  comes  it  from  this  latent  fire 
to  ad  upon  the  iron,  for  the  water  will  not  without  the  fire  ? 
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black  globules.  If  that  important  proccfs  of  re- 
fpiration  was  a burning  procefs,  would  not  the 
Greenlanders’  blood,  who  live  upon  whale’s  oil, 
be  formed  of  the  fame  refiduum,  as  when  oil  is 
burned  out  of  the  body,  namely,  pure  water,  and 
this  to  refift  this  piercing  cold  climate.  Bread  is 
the  food  of  man;  If  you  burn  it,  it  turns  to  a 
charcoal.  But,  wonderful,  the  fame  burning  pro- 
cefs in  the  lungs  turns  it  to  the  red  globules. — 
And  if  the  air,  in  the  burning  took  from  it  char- 
coal, how  came  the  refiduum  to  be  charcoal  ? 

You  fee  what  a ftriking  fet  of  abfurdities  your 
theory  leads  you  to.  But,  in  inflammatory  fevers,  do 
we  not  obferve  through  the  whole  fyfiem,  its  tem- 
perature increafed?  See  a fat  man  after  a feverc  fe- 
ver ; all  his  fat,  or  oil,  is  confurned,  his  red  globules 
all  broke  down  into  a loofe  watery  blood,  during 
the  difeafc,and  the  blood  puts  on  a firong  buffy  coat. 
What  can  this  be  owing  to?  the  great  charaLfl:er- 
iftick  of  the  fever  is  an  excefs  of  animal  heat,  and 
the  oil  and  red  globules  of  the  fyfiem,  are,  in  the 
fame  proportion,  exhaurted.  That  thefe  bodies 
did  not  difeharge  thcmfelvcs  in  their  compound 
ftate  we  are  certain,  for  the  animal  evacuations 
fhew  no  fuch  bodies:  oil  is  a body  which  will  not 
mix  with  water,  therefore,  it  might  eafily  be  de- 
tected in  the  evacuations:  alfo,  the  red  blood  from 
its  colour. 

If  men,  inftcad  of  confining  thcmfelvcs  to 
their  experiments  in  the  laboratory,  had  endea- 
voured to  digefi  thofe  which  they  have  already 
rmde,  and  to  form  fome  fixed  principles  to  pro- 
ceed upon,  by  enquiring  whether  the  apparent 
rcfult  of  thofe  experiments  agreed  with  the  phe- 
nomena of  nature,  they  would  not  run  into  fuch 
wild  errors  and  inconfiftencies.  Atmofpherical 
air  fupports  putrefadlion,  part  of  it  becoming 
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fixed  air  in  the  proccfs,  and*  the  blood  becomes 
alkalefcent,  or  putrid.  Then,  you  fay,  it  is  by 
attraefling  thofe  alkalefcent  bodies  from  the  blood, 
viz.  fixed  and  inflammable  air  ; which  your  ad- 
vocates fay  alkalis  are  formed  of.  So  the  blood 
becomes  alkalefcent  by  having  its  alkalefcent  bo- 
dies taken  from  if.  Aflonifhing ! but  the  wonder 
is  not  half  over;  for,  you  fay,  thofe  bodies  turn  the 
air  into  fixed  air.  Now,  Mr.  Henry  has  fhewn,  in 
his  tranflation  of  Mr.  I^voifier’s  works,  that  fixed 
air  refills  putrefaClion,bodics  already  putrid  became 
fwcet  by  it.  And,  as  you  fay,  a part  of  the  pure 
air  is  abforbed  by  the  blood,  being  altradled  thro’ 
the  membranes  of  the  lungs,  it  muff  certainly 
there  form  fixed  air,  as  there  is  not  even  an  inter- 
vening membrane  to  obflruc'l  its  uniting  with  the 
charcoal  and  inflammable  air  of  the  blood.  Then 
how  comes  an  animal’s  blood,  when  dead,  to  pu- 
trefy in  the  lungs  ? nay,  let  us  take  blood  out 
of  the  lungs,  it  certainly  ought  never  to  putre- 
fy, as  it  changes  the  atmofpherical  air  around  it 
into  fixed  air;  and  alfo  imbibing  air  which  it 
inuft  turn  to  fixed  air.  But,  I have  not  done 
with  you  yet.  Sir,  it  is  a fad:  which  all  phyficians 
know,  that  alkalis  make  blood  more  fluid,  and  that 
acids  thicken  it.  Now,  Sir,  the  blood,  by  paf- 
fing  through  the  lungs,  becomes  more  fluid ; a 
fad  equally  well  known  to  phyficians,  and  this 
muft  be  done,  according  to  you,  by  attrading  al- 
kalis from  it,  and  imparting  to  it  acids,  or  the 
aerial  acid,  fixed  air  ! What  think  you  of  your 
boafted  theory  ? 

But  let  us  analize  the  French  theory  of  refpi ra- 
tion, as  given  by  Mr.  Sequin.  Mr.  Lavoificr,  he 
fays,  “ proved  that  four-fifths  of  the  pure  air 
breathed,  is  turned  into  fixed  air.”  Then  one- 
fifth  was  either  abforbed  by  the  blood;  or,  what 
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Mr.  Sequin  thinks  much  more  probable,  had  en- 
tered into  the  compofition  of  water.  Mr  S- quin 
adduces  the  experiments  of  M.  M.  Cigna.  Prieft- 
Icy,  and  Hamilton,  by  whom,  this  latter  opinion 
is  fupported,  Jlcrc,  then,  they  fuppofe  no  air 
enters  the  blood  in  its  aerial  (fate.  But,  oui  phi- 
lofophers  finding  this  opinion,  in  copiradidion  to 
the  phenornena,  they  think,  though  they  have  no 
experiment  to  prove  it,  that  the  pure  air  is  at- 
trat^led  by  the  blood.  But  if  it  is  artra<5led  by  the 
blood,  it  mull  be  by  the  inflammable  air  and  car- 
bone  of  the  blood ; in  coniv  quence,  they  muft 
either  form  fixed  air  or  water.  Mr  Sequin  fuppo- 
fes  the  latter,  for  he  does  not  hold  the  abfurd  doc- 
trine that  the  pure  air  and  inflammable,  or  carbone, 
can  join  together,  though  a membrane  intervenes, 
■without  it  is  done  by  attracting  each  other 
through  it ; if  fo,  they  mufl  either  form  fixed  air 
or  water  in  or  out  of  the  blood.  But  fomc  fagaci- 
ous  theorirts  fay,  that  pure  air  penetrates  this 
membrane  itfclf,  and  enters  the  blood  as  pure  air, 
and  when  in  the  blood,  docs  not  form  with  ic 
either  fixed  air  or  water. 

You  conjurors,  will  not  animal  mcmbranes§ 
rcfift  the  pafljgc  of  air;  how  comes  then  the  pure 
air  to  penetrate  it,  if  it  is  not  done  by  artraeftion, 
what  bodies  arc  there  to  attraeft  it  but  inflamma- 
ble air  and  carbone  ? Can  your  extreme  credulity 
fuppofe  that  when  the  air  is  in  the  blood,  it  can 
rcfifl:  ihefe  attractions,  when  air  that  is  out  of  the 
blood  cannot,  though  a membrane  intervenes ; 
for  fliame  with  your  puerile  abfurdities. 

Mr.  Sequin  fays,  that  venous  blood  is  impreg- 
nated with  inflammable  air,  to  prove  which,  he 

§ The  membrane  of  the  lungs  Is  impervious  to  air,  the  fame 
as  the  bladder. 

brings 
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brings  an  cxperinnent  of  Dr.  Pricftley’s,  that  red 
blood,  by  expofurc  to  inflammable  air,  became 
black.  But  the  Dr.  confefTes,  not  fo  black  as 
when  cxpofed  to  fixed  air  or  nitrous  air.  But,  I 
will  inform  Mr.  Sequin,  black  blood  will  turn  red 
from  imbibing  inflammable  air;  will  it  not  turn 
red  allb  from  being  mixed  with  condenfed  inflam- 
mable air  in  the  Hate  of  the  volatile  alkali,  and 
alfo  red  from  alkaline  falts,  w hich,  they  fay,  are 
Carbone.  That  blood  which  is  red,  from  attrac- 
ting the  fixed  fire  of  the  atmofphcre,  upon 
attrading  the  high  concentrated  fire ; as  inflam- 
mable will  loofc  a little  of  its  rich  fcarlet.  For, 
as  J have  all  along  proved,  that  the  com  entration 
of  fire  in  atmofpherical  air  is  more  fimilar  to  the 
concentration  of  fire  in  alkaline  falts,  than  in 
phlogillon.  But  here  they  have  no  experiment  to 
prove  that  the  blood  contains  carbonc.  And  as 
they  thcmfclves  allow,  that  thefc  combinations 
feem  difficult ; for  wc  know  that  the  application 
of  a burning  body  is  required  to  inflame  inflam- 
mable air,  and  a heat  of  near  1 50  deg.  of  Reaumur 
to  burn  carbonc  in  the  open  air:  and  they  arc 
obliged  to  fay.  “ Although  thefe  combinations 
“ at  firfl:  feem  difficult,  for  we  know  that  the  ap- 
'*  plication  of  a burning  body  is  required  to  in- 
**  flame  hydrogen  gas,  and  a heat  of  near  150  deg. 

of  Reaumur  to  burn  carbonc  in  open  air;  yet,  in 
“ the  lungs,  they  take  place  readily  without  either 
of  ihofe  agents ; becaufc  the  hydrogen  is  not 
**  difengaged  in  the  Bate  of  gas,  and  therefore  not 
' “ prevented,  by  its  attradion  for  caloric,  from 
“ uniting  with  oxygen  in  the  ordinary  temperature, 
and  bccaufe  the  carbonc  is  held  in  a very  divided 
date  by  the  hydrogen.” 

How  cafily  our  aerial  chemifls  account  for 
everything.  Mr.  Cavendifh,  1 mud  here  pofi- 
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lively  flop  a little  to  tell  you  a ftory.  A gentre- 
man,  a French  theorill,  like  yourfelf;  was  firing 
inflammable  and  pure  airs,  in  clofe  velTels.  After 
one  of  his  experiments  he  obferved  at  the  bottom 
of  the  vcfTel,  a body  formed  of  burnt  hair.  He 
"was  agitated,  pleafea,  and  gratified,  and  told  me 
ferioufly,  that  he  found  out  the  procels  by  which 
nature  generates  hair,  and  produced  his  fpecimen 
deferibing  the  procefs.  1 fmileci,  he  was  angry, 
and  faid  it  was  no  more  improbable,  or  irrational’, 
than  their  producing  water,  and  began  entering 
into  a long  and  learned  difcuflion  ; laying,  that 
thefe  burnings  and  cxplofions  were  performed  upon 
the  furface  and  the  heads  of  animals,  and  in  con- 
fequence,  hair  generated  : but  1 iaugbed,  ami  gran- 
led  that  it  was  no  more  improbable , than  their  forming 
water,  and  faid  his  reafoning  was  fo  modern  and 
aerial.  He  grew  angry,  propofed  a repetition  of 
the  experiments  in  my  prefencc.  With  elevated 
confidence,  he  prepared  his  apparatus  and  cloathed 
his  head  with  his  elaboratory  wig,  and  looking  me 
in  the  face,  faying,  now  you  ftall  fee.  I burft 
out  a laughing,  immoderately ; he  fiormed,  I 
gravely  took  of  his  wig  and  pointed  to  the  place 
where  it  w'as  fenfibly  burnt.  Convicfl:ion  firuefc 
him ; he  hung  his  head,  and  I left  him  with  fay- 
ing; filch  are  the  aerial  experiments  and  princi- 
ples of  modern  chemifis. 

Then,  the  aerial  reafon  why  inflammable  air 
and  carbone  burn  in  the  low  temperature  of  ani- 
mal heat,  is  owing  to  thefe  bodies  not  pofTefling 
caloric,  which  they  do  in  their  gas  ftate.  Pray, 
iMr.  Cavendifh  (for  I have  not  yet  done  with 
you)  charcoal  has  none  of  this  gas  in  its  fiate  of 
charcoal,  why  does  it  not  burn  in  this  low  tern 
perature  ? Oils,  ether,  and  many  other  bodies 
may  be  formed  into  inflammable  air;  why  do 
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(hey  not  burn  in  their  condenfed  date,  in  the 
fame  temperature? 

But  even  the  inflammable  air,  if  expofed  to 
uatcr,  will  be  condenfed  by  ii,  and  it  is  dill  obfli^ 
rate  in  burning.  Nay,  the  pure  inflammable  air, 
whiGh  you  iav  water  is  formed  of,  will  not  burn 
when  it  has  lod  its  caloric.  An  experiment  of  the 
illudrious  Scheele,  no  littlenefs  qi^t  him. 

Mr.  Scheele,  by  placing  iron  in  diftillcd  water, 
obtained  an  inflammable  air  in  its  condenfed  flate, 
which,  as  Mr.  Scheele  fays,  “ it  is  an  oily  feum 
which  fwims  upon  the  top  of  the  w'ater.” 

Now,  Mr.  Caven  ifh.  will  this  condenfed  in- 
flammable air  or  rharcoal  inflame  with  pure  air, 
in  this  date  of  condenfation;  or  low  in  this  tem- 
perature? Docs  not  conviidion  flafh  yourabfurdi- 
ties  in  the  face?  What  a herculean  labour  have  I, 
it  is  like  cleaning  the  Augean  dable  ! 

Dr.  Crawford’s  opinion,  that,  the  venous  blood 
requires  more  heat  to  raife  its  temperature  than 
the  arterial  blood,  1 diredly  aflerr,^  is  erroneous, 
(See  my  treatife  on  air}  where  1 Ihew  the  errors 
of  his  cxpieriments.  mud  again  put  this  quef- 
tion  to  every  phyfician ; from  whence  comes 
the  heat  in  an  inflammatory  fever,  which  often 
continues  fuch  a length  of  time,  and  reduces  the 
fatted  patient  to  the  leaned  ? In  their  doidrinc, 
the  animal  heat  is  faid  to  refide  in  the  venous  blood, 
pofTclIing  a little  more  than  the  arterial,  and  it 
receives  that  in  pafling  the  lungs,  and  it  is  lod  by 
the  blood  once  circulating  through  the  animal, 
and  comes  to  the  lungs  to  receive  a frefh  fupply.f 

Now 

f I>r.  Cmwford,  from  whom  they  take  thia  erroneou*!  op:nion, 
only  fup{»fcs  the  difference  to  be  1 1.5  to  10.  But  fee  what 
Mr.  Sequin  thinks.  “ To  explain  this, he  has  rccourfe  to  thofe  ex- 
periments of  Dr.  Crawford,  which  prove  that  the  capacities  for 
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Now,  in  my  theory,  the  globules  of  the  blood  are 
formed  of  lymph  and  fixed  fire ; and  alfo  rhe  fat 
or  oil  of  the  animal  is  formed  of  more  condenfed 
fixed  fire.  That  the  bear  in  Greenland,  with  this 

containing  caloric  in  arterial  and  venous  blood,  are  nearly  as  ii. 

5 to  10  ; that  is  to  fay,  if  it  require  a quantity  of  caloric,  re- 
prefented  by  i i.y,  to  heat  a pound  of  arterial  blood  from  Zero 
to  30°,  it  (hall  only  require  a quantity  as  1 o,  to  heat  a pound 
of  venous  blood  from  Zero  to  ?o“.” 

Is  it  pofliblc  this  difference  between  the  heat  of  the  arterial  and 
x'cnous  blood  could  produce  the  increafed  heat  in  an  inflammatory 
fever.  But  will  it  account  for  the  animal  heat?  Suppofe  a man’s 
blood  was  in  this  proportion,  even  to  be  near  half  of  his  folids,  then 
the  blood  in  the  circulation  would  bt  able  to  give  to  the  fyftcm 
fcarcc  one  degree  of  heat  But  then,  how  comes  it  that  inftcad 
of  animal  heat  being  not  one  degree  above  the  circumambient 
air,  it  fhall  often  be  above  one  hundred  in  frofty  weather.  From 
whence  then  is  the  fource,  as  the  lungs  give  ff>  very  little  to 
the  arterial  blood  ; how  muft  a fly  fupport  its  animal  heat  ? 

The  calculation,  according  to  Dr.  Lower,  that  the  blood  in 
an  ordinary  man,  is  20  lbs.  therefore  this  blood  muft  give  out 
an  immenfe  quantity  of  heat  ; indeed  to  keep  the  other  nineteen 
parts  of  the  animal  in  the  heat  of  ninety-fix,  in  returning  to 
the  heat,  for  the  blood  is  eftimated  to  be  in  the  proportion  of 
one  20th  of  the  weight  of  the  whole,  according  to  Dr.  Mou- 
lin. Then,  hosv  is  it  poffible  to  fuppofe  that  this  fmall  quantity 
of  heat  which  the  arterial  blood  poffcffes  above  the  venous  (viz. 

I r.5  to  10.)  could  not  only  fupply  animal  heat  in  Iceland  ; but, 
in  inflammatory  fevers  to  increafe  it  to  fuch  an  excefs.  But  let 
us  attend  to  local  inflammations,  we  will  fuppofc  an  inflamma- 
tion in  the  foot ; the  increafed  circulation  according  to  them, 
mtift  make  the  carbonated  hydrogenous  gas  of  the  venous 
blood  enter  the  arterial,  and  Increafe  the  heat  from  11.5 
to  10  ; then  O wife  philofophers,  the  inflamed  foot  could  only 
receive  a little  more  than  one  degree  of  heat  above  the  ufual 
temperature  ; after  that  was  gone  where  is  the  refervoir  to  rcple- 
nifh  it  again?  the  blood  muft  go  t > the  lungs  before  this  heat  can 
be  renewed.  Pray  let  me  aflc  them  if,  under  this  review,  we 
could  have  either  animal  heat  or  general  or  local  inflammations? 
Why,  I will  confidently  fay,  that  this  <\wnderjul  refervoir  would 
not  fupply  animal  heat  enough  for  your  hitlc  finger,  Mr, 
Cavendish. 

immenfe 
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immenfe  ftore  of  fixed  fire,  in  the  form  of  fat, 
ihall  be  able  to  deep  over  the  winter  ; but,  in  the 
I'pring  his  fat  is  gone,  being  decompounded,  and 
going  to  the  fupport  of  his  animal  heat,  which, 
though  low  in  his  fleep,  is  fiill  confiderably  fupe- 
rior  to  the  atmofphcrc.  And  another  phenome- 
non it  beautifully  accounts  tor ; it  an  animal  body  i$ 
laid  in  water,  it  will,  in  time,  become  a fpccics  of 
fat.  The  caufe  is  this,  not  being  expolcd  to  the 
air,  it  cannot  attrad  as  much  fixed  fire  as  to  make 
it  putrify,  or  alkaleJcent ; and  that  procefs  docs 
take  place,  and  it  gradually  receives  fo  much  as 
to  form  a fat  or  oily  (ubfiance,  a kind  of  wax  or 
fpermaccri.  Therctore,  in  a fe\er  all  this  fixed 
fire  of  the  animal  is  fet  loofe  as  adual  heat ; na- 
ture having  fuch  a refervoir  of  fixed  fire,  the  fe- 
ver will  be  able  to  fupport  itfclf  lor  fo  long  a 
time.  To  prove  that  this  theory  is  true,  examine 
a patient  who  has  died  of  an  inflammatory  fever  ; 
if  all  his  body  is  not  principally  exhaullcd  ot  its 
fixed  fire:  and,  the  bodies  which  contain  this  fire 
arc  not  difcharged  in  their  compound  date,  wc 
arc  certain  ; for  we  diould  cafily  deted  them. 

Now,  Mr.  Cavendidi,  all  thefe  fads  no  man 
can  difpuie,  and  they  arc  fo  obvious  that  no  one 
can  midake  them.  But  I am  not  fo  fanguine  as 
to  fuppofc  they  will  be  admitted.  No,  1 know 
the  combination  that  is  againd  me,  and  that  they 
can  command  the  public  opinion.  But  1 know 
this.  Magna  eft  verttas  et  pevalibit and  when 
truth  does  triumph,  bcvarc  of  her  fcntcncc:  1 diall 
certainly  demand  of  the  public  that  retribution 
be  made,  and  fuch  behaviour  dicwn  in  its  pro- 
per colours.  Ignorance  fliall  be  no  apology;  for, 
it  is  impodible,  after  my  writings,  that  the  mod 
common  intelleds  can  midake  them.  The  gen- 
fiemen  with  their  y little  blue  backed  books, 
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**  and  the  gentleman  with  the  great  blue  backed 

book”*  arc,  probably,  indifferent  to  cenfure. — 
Indeed  they  arc  below  notice,  being  only  mere 
agents.  But  you  and  many  others.  Sir,  whom  1 
fhall  fome  day  mention,  I hope  are  nor.  If  my 
dodrine  had  received  a fair  and  candid  inveftiga- 
tion.  It  uould  have  been  well.  Bur,  the  low  arts 
to  fupprefs  it,  w'hich  have  been  employed,  betray  a 
. mranefs,  which  1 fuppofed  impoffible  with  philo- 
fophers.  But,  Sir,  the  d.iy  of  retribution  muft 
and  Jhali  come.  Now  let  me  ferioufly  call  upon 
the  public  not  to  let  their  judgment  be  biaffed,  but 
ferioully  to  chink  for  them  elves.  What  mult  fu- 
ture ages  fuppofe,  when  the  truth  was  fo  clearly 
placed  before  them,  that  they  did  or  would  not  fee 
it?  but  were  led  by  a fee  ofdefigning  men  and  their 
mercenary  agents.  Let  rcalon  affumeher  dignity, 
and  fliew  the  fame  fpint  and  fenfe  that  our  fore- 
fathers poffeficd.  Are  our  ftudics  to  inveffigafe 
nature,  or  to  exalt  the  characlcrs  of  a fevv  indivi- 
duals, whofe  conduct  will  one  day  be  Ihcwn  in 
its  proper  colours. 

I flatter  myfelf,  1 have  made  it  clearly  appear 
to  every  impartial  perfon  that  no  oxygen-gas 
is  received  into  the  blood  by  refpiration  j but  it  is 
turned,  in  this  procefs,  into  fixed  air,  and  that  a 
part  of  the  fixed  air  is  imbibed.  Then  let  us 

* Nicho’ifon’s  Chemical  Journal’s  principal  objefl  is,  to  keep 
up  the  abfurclilies  of  the  French  theory.  One  cannot  help  re- 
marking its  extieme  partiality  for  this  fyftem,  and  its  defenders. 
In  Count  Rumford’s  paper,  on  the  exploiioa  of  gunpowder, 
only  a part  is  givm.  IJut,  in  Dr.  Pearfon’s,  the  whole,  nay, 
even  a confiderali’t'  pnrt  which  the  royal  fociety  rcjtScd  giving 
to  the  public  : it  is  a journal  foimcd  of  all  the  trifling  chemical 
papers  that  can  he  collefted  in  favour  of  the  French  fyftem, 
while  he  is  yet  peifettly  mute  to  any  thing  in  its  oppoCtion.— 
But  it  is  a moft  puerile  performance. 
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reafon  a little  further  upon  if ; though,  I muft 
own,  I ought  to  aflc  pardon  of  my  candid  imcdi- 
gent  reader  in  enlarging  fo  much  upon  what  ap- 
pears fo  obvious  and  clear:  but,  I mull^  apologise, 
having  lb  artful  and  powerful  a combination  againft 
me;  aitning  to  overpower,  both  reafort,  common 
fcnie,  and  juOice. 

The  ofhcc  of  the  lungs  is,  according  to  them, 
to  take  charcoal  and  inrlammablc  air  from  the 
blood.  Then  let  us  fee  what  chofe  bodies  are  : — 
by  burning  oil,  which  the  Greenlanders  ave,  upon, 
the  air,  they  fay,  performs  the  larnc  ofti.  e as  c 
does  in  the  lungs;  taking  from  the  oil  Lwitli  ifs 
charcoal  and  inriammablc  air;  and  leaving  ihe  le- 
fiduum  in  a Oatc  of  ivaicr.  ljut,  as  water  is 
nor  capable  of  nourifhing  the  body;  the  oil's 
nourifTiment  mull  have  been  from  the  charcoal 
and  inflammable  air.  Then  dame  nature  aCis 
a moj}  ’vojjieful  and  extraordinary  part,  contrary  to 
her  ufual  oeconomy  ; fhe  obliges  the  ffomach  and 
other  funtflions  of  the  body  to  digeft  fuch  a quan- 
tity of  nourifhmcnr,  that  if  it  is  no:  condantly 
difeharged,  even  if  the  lungs  Ilop  but  for  five 
minutes,  death  is  the  confequencc;  odides  confu- 
ining  unnecclTarily  a quantity  of  food.  Wonder- 
ful, O you  aerial  chcmitls  ! Bur,  as  they  fup- 
pofe,  the  food,  by  pdiling  the  lungs,  becomes 

more  Oimulanr,  according  to  Dr.  Goodwin. 

How  comes  this  fiimulus  to  be  increafeJ  by  ta- 
king thole  bodies  from  it,  which  fpirits  of  wine 
arc  faid  to  be  formed  of;  as  the  burning  of  fpirits 
of  w'ine : the  fame  phenomena  are  produced,  the 
rcfiduum  is  water,  and  the  air  is  turned  to  fixed 
air.  Then,  by  taking  thofe  Ihmulatiug  bodies 
from  the  blocx.1  and  turning  it  into  water,  the 
heart  is  llimulated  bv  this  water  to  do  its  olTice  ; 
which,  if  the  blood  had  gone  to  it  with  all  its 
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charcoal  and  inflammable  air  or  fpirlts,  it  would 
not  have  Itimulated  the  heart,  in  confequence  the 
animal  would  have  died.  But,  as  I have  forced 
them  into  this  o|)inion,  that  all  the  fire  does  net 
come  from  ihc  oxygen-gas,  but  that  the  grcatdl 
part  comes  from  the  burning  body  ; then,  how 
can  it  be  fuppofed  that  the  blood,  by  lofing  char- 
coal and  infiamm  ble  air,  bodies  which  are  com- 
pofed  principalK  of  fixed  fire,  fliouid  become 
more  ftimulant,  from  that  caufe  producing  animal 
heat. 

Pray,  you  wonderful  aerial  philofophcrs,  does 
not  fire  flimulate  the  animal  body.^ 

Mr.  Cavcndifii,  you  and  other  philofophers,  are 
to  be  taught  the  fads  rcfulting  from  common 
fenfe  ; afk  a child  if  fire  will  burn  ? yes,  a burnt 
child  dreads  the  fire.  If  you  had  been  aware  of 
that,  you  would  not  have  perfified  in  this  foolifh 
dodnne,  after  what  I had  before  faid.  Then  does 
not  fixed  fire  ftimulate?  Afk  a child  if  brandy 
will  not  intoxicate?  here  let  the  child  be  your 
teache.  ! Then  how  comes  the  blood  in  the  lungs, 
if  the  pure  air  docs  not  ad  upon  it,  to  kill  in 
five  minutes?  as  in  this  low*  temperature,  viz. 
animal  heat,  charcoal,  and  inflammable  air  cannot 
ad  upon  it,  they  require  a red  heat.  The  reafon 
they  aflign  is,  that  the  charcoal  and  inflammable 
air  do  not  poflTefs  caloric,  therefore  they  will  unite 
in  this  low  temperature.  But,  you  vague  iheorifij^ 
will  charcoal  burn  in  this  low  temperature  of  heat, 
or  w ill  inflammable  air  when  condenfed  ? Will 
fpirits  of  wine,  the  mofl  combuftible  body  wc 
know  of,  do  it?  though  thefe  bodies  poflefs,  ac- 
cording CO  Mr,  Lavoificr,  none  of  this  caloric. — 
Then  bow  can  you  fuppole  an  animal  is  killed  by 
its  lungs  being  flopped.  If  thefe  wonderful  agents^ 
charcoal  and  inflammable  air,  had  exuded  through 
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the  membrane  of  the  lungs  into  the  air  veflels,  in 
an  aerial  ftatc,  and  not  having  air  to  carry  them 
off;  then  upon  an  animal,  being  fuffocated,  we 
fh;)uld  have  found  the  Jungs  filled  with  thefe  bo- 
dies: but,  even  in  that  cafe,  why  Ihould  they 
kill,  as  the  lungs  might  expire  them:  an  i,  )ou 
fay,  that  thefe  bodies  are  difcharged  in  their  con- 
denfed  ftatC;  but,  in  fuffocation,  are  they  found 
in  the  lungs,  and  how  could  they  kill  the  animal? 

The  ftimulus  of  fpirits  of  wine  muft  have 
come  from  ch'.rcoal  and  inflammable  air ; as,  m 
burning  of  it  the  refiduum  is  waier;  and,  the  air, 
according  to  them,  can  only  take  charcoal  and  in- 
flammable air  from  it.  Therefore  the  fire  and  fli- 
mulating  quality  of  the  fpirits  of  wine,  mufl  come 
from  its  charcoal  and  inflammable  air;  tor,  when 
the  air  takes  them  from  it.  the  refiduum  is  water. 
In  burning  oils,  the  refiduum  is  water  ; and  as 

011  affords  the  greatefl:  nourifliment,  it  mufl  have 
been  from  its  charcoal  and  inflammable  air. — ■ 
Therefore,  the  two  great  offices  of  refpirarion,  ac- 
cording to  our  wife  philofophers,  are  to  take  from 
the  blood  both  its  ftimulating  and  nourilhing parts; 
turning  it  into  a flate  of  water.  Behold  your 
wonderful  theory  difft^fed.  Mr.  Lavoifier  fays, 
that  water  confiftsof  hydrogen  and  oxygen  gaffes  ; 
and  that  thefegaffes,  with  the  addition  of  charcoal, 
or  carbone,  form  alkohol  or  fpirits.  Alfo,  he  fays, 
it  appears  that  one  pound  of  olive  oil,  confills  of 

12  oz.  and  5 grs.  of  charcoal  and  3 oz.  2 gios. 
67  grs.  of  hydrogen.  Therefore,  clearly,  beyond 
a doubt,  thefe  bodies,  charcoal  and  inflammable 
air,  according  to  their  doctrine,  are  the  flimulus 
and  nourifhment  of  the  animal  fyflem;  and,  that 
the  office  of  the  lungs  is  to  take  both  the  flimulus 
and  nourifhment  from  the  blood,  reducing  it  to 
water.  Thefe,  O you  wife  cheinifts,  are  the  clear 
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and  pofilive  deduEJions  from  your  theory-^  beyond  dli 
difpute ; the  giofs  abfurdtly  of  which,  1 uill  not 
dcbafe  mv  pen  by  controverting.  It  could  only  be 
in  the  way  I have  named  their  dodtrinc  in  the 
Gent.  Mag.  for  1,92.  vol,  lxii.  page  815.*  [Now, 

* ‘This  refutation  of  Mr.  Tenant’s  hypothefis  was  in  the 
hands  o»  Sir  Jofeph  Banks,  together  with  the  Reflcdlions  on 
Phlogillon,  or  fixed  Fire,  which  I am  now  publifhing  in  the 
Gentleman’s  Magazine,  fo  early  as  the  14th  of  March;  and, 
very  foon  after,  they  were  in  the  hands  of  Mr.  Ca vend ilh,  for 
the  purpofe  of  being  read  before  the  Roval  Society  ; an  honour 
which  I have  been  difappointed  of.  This  is  not  the  firil  time 
that  I have  found  it  neceffary  to  be  very  careful  of  dates ; and, 

1 hope  I fhall  be  pardoned  for  mentioning  this  circiimflance  here, 
as  1 wifh  it  to  be  generally  kaown,  that  I had  refuted  Mr. 
'I'enant’s  experimental  hypothelis  a confiderablc  time  before  it 
was  done  by  a writer  in  the  correfpondence  of  the  Monthly 
Review  for  March  lad.  The  lingular,  and  I hope  I may  be 
allowed  to  call  it,  abfurd,  idea  that  fixed  air  is  formed  of  char- 
coal and  pure  air,  originates  from  an  experiment  in  which  it 
appeals  that,  when  charcoal  is  burnt  in  a given  quantity  of 
oxygen-gas,  there  is  a greatei  weight  of  fixe  ‘ air  left  in  the  re- 
iiduum  than  the  original  weight  of  the  oxygen-gas.  But  Dr. 
jBewleyhas  proved  that  part  of  the  fixed  air  comes  from  the  charcoal, 
which,  it  is  well  known,  pofTefles  fixed  air.  But,  to  fhew  more 
forcibly  the  different  modes  of  rcafoning  of  oui  prefenl  phllofo- 
phical  chemiils,  let  us  examine  Mr.  Kirwan’s  wxplanation  of 
Homberg’s  experiment  in  Mem.  Par.  1 703  : “ If  fulphui  be 
digefted  in  oil  of  turpentine,  and  then  flowly  diddled  for  ten  or 
twelve  days,  it  will  be  converted  into  vitriolic  acid.’  Mr.  Kir- 
wan  fays,  that  the  vitriolic  acid  is  formed  fiom  the  fixed  au  in 
the  oil  of  turpentine  being  decompounded,  its  pure  air  Itaving 
its  carbone,  and  uniting  to  the  fiilphur. 

‘ Here,  according  to  Mr.  Kirwan,  the  oil  contains,  as  a com- 
ponent part,  fo  much  fixed  air  as  to  be  fufheient  to  form  the 
fulphur  into  the  vitriolic  acid.  But,  wonderful  to  relate  ! if  this 
fame  oil  of  turpentine  is  burnt  in  oxygen  gas,  the  fixed  air 
which  is  left  is  confidcrably  lefs  in  weight  than  the  oxygen  gas  ; 
but  cliarcoal,  which  they  fay  poffcffes  no  fixed  air,  leaves  the 
fixed  ail  heavier  than  the  pure  air.  But,  as  a proper  explanation  of 
the  experim  nt,  let  us  attend  to  Dr.  Bewley.  “ Here  it  ap- 
pears that  two  high  phlogidic  bodies,  by  the  aftion  of  heat, 
without  either  u^phlogidicatcd  air  or  acids,  will  have  their  phlo- 
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Nw,  Sir,  T publicly  declare  to  you  and  to  the 
world,  thcie  is  not  a more  clear  fact  in  philofo- 
phy,  than  that  my  theory  is  true,  in  luppoling  that 
the  blorxi  receives  from  the  air,  its  fixed  fire,  which 
neutralized  the  fixed  air  ot  the  pure  air,  and,  m 

confequence 

gifton  turned  Into  aflual  heat.  The  oils,  and  li'<ew!fe  the  phlo- 
giftofl  of  the  futphur,  arc  confumed  fo  as  to  form  aftiial  heat, 
there  being  a flow  and  gradual  combuftion  But,  if  the  opcr 
rator  is  not  very  cautioys  he  will  be  made  fenfiblc  of  the  cotn- 
buflion  by  the  exploding  of  the  veflels. 

“ It  is  furprifing  to  fee  the  mod  clear  and  obvious  fafts  wred- 
ed  by  their  hypothefes.  Mr.  Kirwan  fays,  it  is  by  the  fixed 
air  uniting  with  the  fulphur,  the  fulphur  being  fird  dcphlogifli- 
cated  Now,  if  we  allow  that  the  oil  contains  fixed  air,  wliat 
was  to  decompound  it,  what  to  dcphlogidicate  the  fulpbiir.  antj 
what  liecame  of  all  the  phlogidon  ? It  futely  mud  have  adted 
the  part  of  an  invifible  fpirit.  But,  by  attending  accurately  to 
the  experimeut,  you  may  fenfibly  perceive  a flow  combndion, 
with  a leparati  n of  heat  and  light.”  See  Bewley’s  Trcaiiff 
on  Air,  p.  6o. 

‘ But  Dr.  Bewley  having  flicwn  the  fallac}’  of  their  argu- 
ments in  refpedi  to  the  compofition  of  fixed  air,  when  fpeakuig 
of  pure  air  being  formed  by  expofing  pure  water  imp-egn^ted 
with  fixed  air  to  the  rays  of  the  fun,  concludes  in  this  jocular 
drain  ; ••  Now,  can  Mr.  Lavoificr,  upon  the  formation  of  pure 
air  fiom  fixed  air,  find  the  carbonc,  which  ought  to  have  I>ceii 
depofited  in  the  water,  being  fei  free  from  its  combination  with 
fixed  air  ? Nay,  will  it  n.ot  give  our  reader  a laughable  furprife 
when  I tell  him.  that  Mr.  Lavoifier  ferioufly  propofes  a manu- 
factory to  obtain  charcoal  by  the  dccompafiiion  of  fixed  air  ? 

Sec  his  Elements,  p,  2^0.  Hut  I will  hint  to  him  a better 
manufaftory,  and  one  more  confirmable  to  his  hyputluTis.  He 
fays,  that  water  confilli  of  hydrogen  and  oxygen  gaffes,  and 
that  thefe  gatTes,  with  the  addition  of  cat  bone,  or  charcoal,  firm 
alkuhol  or  fpirits.  Now,  as  the  river  SM><r  pi-oduccs  picntv  of 
water,  and  as  charcoal  is  a cheap  commodity,  the  iranfmutaiion 
of  water  Into  fpirits  w’ould  be  a manufadory  that  would  turn  'o 
good  account.  This  would  lower  the  price  of  Priench  brandy 
in  Old  I ngland ; or,  as  fcveral  of  our  Englifli  cheinills  are  no 
lets  indufirioua  and  Ingenious  than  Mr.  avoificr,  the  Thames 
plight  be  turned  into  good  Britifh  fpirits  j which  would  render 
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confequrnce,  becomes  a ftimulus  to  the  heart,  and, 
in  flioit,  to  the  whole  animal.  From  mufcular 
adion,  and  the  beating  of  the  arteries,  this  fixed 
fire  is  decompounded  into  animal  heat ; and,  in 
confequence,  the  blood  is  brought  again  to  the 
lungs  to  get  It  replenifhed  with  fixed  fire. 

Now, 


that  article  ftill  cheaper.  But,  alas!  this,  I am  afraid,  will  ftill 
be  one  of  the  chemical  defiderata  ; and,  as  this  kind  of  chemif- 
try  will  not  effeft  fo  much  ttood,  an  alarm  may  be  fpread  pa 
the  other  hand.  For.  according  to  them,  water  is  formed  of 
inflammable  and  oxygen  gafles,  two  bodies  the  moft  combuftible  in 
nature.  If,  therefore  they  (hould  be  able  to  fet  the  Thames  on 
fire,  London  would  be  in  danger  of  being  reduced  to  aflies.” 

* Had  our  chemico-aerial  philofophers  not  (luck  fo  clofely  to 
their  experiments  in  bottles  and  glalTes,  crucibles  and  gun-barrels, 
but  looked  into  nature,  and  tried  if  their  theory,  would  account 
for,  or  be  confirmed  by,  other  phenomena  they  would  have  fore- 
feen  and  avoided  the  dance  uf  abiurdities  into  which  it  has  led 
them. 

But  to  follow  Dr.  Bewley’s  facetious  manner,  Mr,  Lavoificr, 
in  his  Elements,  p.  io6,  fays,  It  appears  that  one  pound  of 
olive  oil  confjfts  f i2oz.  5 gros,  5 grains,  of  charcoal,  and 
3 oz.  3 gro<!,  67  grains,  of  hydrogen.”  Now,  wood  in  being 
charred  well,  by  the  adlion  of  the  fire,  gives  out  nearly  the  fame 
proportion  of  hydrogen,  or  inflammable  air.  Then  wood  and 
olive  oil  are  the  fame  body  But,  to  be  more  exaft,  by  heating 
charcoal  red-hot  you  may  make  it  imbibe  the  fame  proportion 
of  the  pureft  hydrogen  from  metals,  about  the  fourth  of  its 
weight,  chemically  attrafling  it  with  great  avidity,  then  they 
ought  to  form  olive  oil ; but  would  Mr.  Lavoifier,  or  his  adhe- 
rents, wifli  for  fuch  oil  to  drefs  their  fallads  with  ? Moft  of  our 
aliments  are  fuppofed,  by  thefe  new  theories,  to  be  principally 
formed  of  carbonc,  or  charcoal;  but  I am  afraid  it  would  be 
found  difficult  of  digeftion.  Mr.  Tennant,  in  his  decompofition 
of  fixed  air,  formed  charcoal  that  would  not  burn,  it  being  prin- 
cipally the  earth  of  the  lime,  or,  in  other  words,  charcoal  upon 
a par  with  the  fallad-oii  of  Mr.  Lavoifier. 

Yet  fuch  are  the  abfurdities  of  our  modern  theories.  But, 
as  Mr.  Kifwan,  in  his  Eflay  upon  Phlogifton,  p.  52,  fays,  “ It 
is  impoffible  to  deny  all  credit  to  thofe  who  aflerted  that  lime- 
water  was  precipitated  by  taking  the  eleftric  fpark  in  common 
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Now,  I call  upon  all  the  philofophcrs,  teachers 
of  chcmiflry,  &c.  no  longer  to  patronize  this 
abfurd  French  theory,  fo  oppofitc  to  common 
Icnfe.  Blit  if  they  art  Jhll  deaf  to  reafon^  candour^ 
andjuflicCt  I hope  the  impartial  world  will  pafs  a 
jajK  public y and  fair  cenjure  upon  them.  1 have 
called  upon  them  to  relinquilh  or  defend  their 
abfurdities.  1 have  challenged,  coaxed,  and  ir- 
ritated them  to  it ; but  all  to  no  purpofe.  They 
well  knowing  that  to  defend  them,  would  bring 
them  to  public  notice;  and  their  abfurdities  would 
be  condemned,  laughed  at,  and  ridiculed. — 
Therefore,  they  prefume,  upon  their  fuppofed 
great  names,  their  pompous  apparatus,  and  their 
artful  combination. 

But  1 pofitively  declare,  that  all  their  boafted 
experiments  in  their  laboratory,  are  only  to  be 
rationally  explained  upon  my  theory  ; calling  up- 
on them  to  produce  even  one  againit  it;  for,  when 
clofely  examined  by  their  own,  there  are  the  fame 
abfurdities,  inconfiftcncies,  and  errors,  as  I have 
juft  fhewn  that  there  is  in  its  explaining  the  phe- 
nomena of  refpiration. 

But  let  us  now  confider  the  procefs  of  vegeta- 
tion, its  adion  upon  the  air,  and  fee  if  it  will  not 
(hew  the  fame  errors  in  their  theory.  Vegetables 
ad  upon  air  the  fame  as  animals  do  ; reducing  it 
to  fixed  air.  We  know  that  vegetables  cannot 
live  without  air,  the  fame  as  animals.  And,  ac- 
cording to  our  wife  theorifts,  it  is  by  giving  to 

air,  though  It  did  not  fucceed  with  Mr.  Cavendi/h,  either  from 
his  ufing  an  inftrument  of  different  power  from  that  ufed  by 
others,  or\ir  phlogifticatcd  by  a different  procefc.”  Now,  in 
order  to  conclude  this  long  note,  permit  me  to  alk  Mr.  Lavoiffer, 
if  he  can  pofhbly  fuppofe  the  clcftric  fpark  to  be  charcoal  ? — 
Yet,  araording  to  his  theory,  it  mull  be  charcoal  by  turning 
pure  air  into  fixed  air., 
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the  air  their  charcoal and,  they  fay,  that  char^ 
coal  is  the  food  of  vegetables,  it  being  this  body 
they  receive  from  manures.  And  it  is  this  body 
that  they  fay  the  air  receives  from  them,  fo,  the 
vegetables  are  juft  the  agent  to  tranfmit  this  body 
to  the  air,  then  how  are  they  nouriflied  } I fup- 
pofe  they  will  fay  a part  is  retained  by  the  vegeta.» 
blcs.  But  let  us  fee  if  that  is  the  cafe. 

If  you  take  a muftard  feed  and  examine  the  char- 
coal it  contains  and  then  rake  one  and  place  it  in 
cotton  and  moiften  it  with  the  pureft  diftilled 
■water,  it  will  grow  moft  luxuriantly,  producing 
a number  of  the  fame  feeds ; here  is  a great  accu- 
mulation of  charcoal,  then,  how  could  it  have 
received  it  ? Why,  our  wife  theorifts  fay,  it  is 
done  by  giving  charcoal  to  the  air  It  being  like 
Fortunatus’s  purfe,  the  more  was  given  out  of  it, 
it  became  the  fuller. 

Can  we  have  a more  convincing  argument;  that 
the  air  acts  upon  the  vegetable,  by  giving  it  its 
fixed  fire:  for,  how  hot  and  fpicy  this  vegetable  is, 
and  how  quick  it  grew  ! Th«.n,  doubtlcfs,  all 
this  hot  fpicy  oil  which  both  the  vegetable  and  its 
feeds  pofTefs,  cither  came  from  the  air;  or  from  the 
water,  they  containing  a fine  green  oil.  And,  wc 
know  that  in  order  that  vegetables  fliould  poflefs 
this  fine  green  oil,  they  mult  be  expofed  both  to 
the  air  and  fun.  And,  certainly,  beyond  a doubt, 
receiving  their  fire  which  the  vegetable  confoli- 
dates  into  its  fubftance.  for,  it  is  well  known 
that,  that  part  of  the  vegetable  which  is  covered 
or  excluded  from  the  air  and  fun,  becomes  white 
and  blanched,  loofing  its  fine  green  oil  which 
gives  it  that  green  colour.  Therefore,  demonftra- 
bly  as  this  green  oil  is  got  from  the  air  and  fun,  it 
muft  be  formed  of  fixed  fire,  and  not  of  carbone 
or  inflammable  air ; as  the  air  could  not  give  th^ 
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Vegetable  thcfe  bodies;  nay,  if  it  is  nor,  they  fay, 
conftantly  taking  thcfe  bodies  from  it,  the  \egcta- 
ble  dies ; and  the  fun  could  not  give  it  charcoal, 
&c.  Then  docs  not  this  immediately  pro^c,  that 
this  oil  confifts  of  fixed  fire,  and  when  it  is  burnt 
in  the  open  air,  the  air’s  fixed  fire  being  fet  loofe, 
fets  alfo  loofe  the  oil’s  fixed  fire?  In  confequence, 
the  air  is  left  as  aerial  acid,  having  loft  the  fixed 
iire  in  both  proccfles,  viz.  vegetation  and  com- 
buftion. 

And  another  obfervation  I muft  make  upon 
this  vegetable : as  it  has  nothing  bur  the  diftilled 
water,  no  earthly  mineral  fubftance  to  enter  its 
circulation,  it  therefore  receives  all  its  nourifli- 
ment  from  the  air;  and  which,  wc  have  fhewn  is 
principally  fire,  either  fixed  or  free:  therefore, 
thefe  circumftanccs  fufficicntly  account  for  its  hot 
pungent  tallc  and  quality,  and  its  growing  fo  .. 
qu.ckly.  Why  all  the  hot  aromatics  grow^  in  hot 
climates,  is  owing  to  fire  abounding  fo  much 
there ; while  the  more  acefeent  vegetables  grow 
in  colder  climates. — Let  the  world  be  no  longer 
jmpofed  upon  by  a fet  of  defigning  men  ; a fet  of 
fuperficial  obfervers,  experimenters,  and  rcafoners, 
but  think  for  themfclves. 

It  is  very  extraordinary  how  the  philofophical 
world  is  blinded  by  the  authorities  of  thofe 
to  whom  it  is  attached.  Dr.  Prieftley  had 
fallen  into  the  error  that  azote  was  the  proper  air 
for  vegetable  life;  bur,  which  opinion  was  clear- 
ly confuted,  both  by  the  great  Schccle  and  myfclf. 
Yet  Mr.  Gough  pertinacioully  adheres  to  it;  ap- 
parently becaule  Dr.  Prieftley  was  of  that  opinion. 
Yet,  even  his  own  experiments  diredly  confute  it. 
He  fays,  p.  493.  “ Hence  it  appears,  that  the 

“ putrefactive  fermentation  deftroys  the  vegeta- 

tivc  power  of  feeds  furrounded  by  azote  or  co- 
vered 
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" vcred  by  water : confequently  the  prefence  6^ 
**  oxygene  is  neceflary  for  preventing  this  deftruc- 
tive  procefs ; which  it  does  by  producing 
“ another,  that  may  be  called  the  vegetative  fer- 
mentation.’* 

But  then,  according  to  that  blind  partiality,  he 
fuppofes  that  vegetation,  after  the  firft  period, 
differs  as  the  vegetable  gets  older ; and,  the  ex« 
periment  to  prove  this,  is,  a flip  of  fpearmint, 
the  bottom  of  it  was  placed  in  river  water,  with 
all  its  pure  air,  and  alfo  expofed  to  the  air;  but 
the  top  was  placed  in  azote,  and  expofed  to  the 
light.  He  fays,  “ The  leaves  began  to  wither  in 
a few  days.” 

My  reader  will  fpiile,  no  doubt,  at  his  proof. — 
The  leaves  falling  off,  A number  of  frefh  fhoots 
•*  appeared  in  their  places,  both  under  the  water 
and  under  its  furface.”  But,  Mr.  Gough,  do 
you  not  know  that  water,  with  vegetables  in  it, 
will  produce  pure  air,  w hen  expofed  to  the  light  j 
and  alfo,  that  water  contains  a great  quantity  of 
pure  air?  Therefore,  this  adfive  vegetable  will 
receive  oxygen-gas  fufiicient  to  make  fome  frefli 
Ihoots.  But  if  azote  was  the  proper  air  for  ve- 
getables, how  came  the  leaves  to  wither  fo  imme- 
diately. If  you  were  expofed  to  an  atmofphere 
that  made  your  limbs  drop  of,  would  you  fay 
that  was  the  proper  air  for  animal  life;  and  which 
immediately  killed  infants,  as  it  does  the  infant 
vegetable  ? the  frelh  fhoots  appearing,  only  proves 
that  the  flip  had  an  internal  circulation. 

But,  Sir,  take  two  vegetables ; both  placed  in 
the  earth,  and  even  in  water,  with  one  of  their 
upper  furfaces  in  atmofpherical  air,  and  the  other 
in  pure  azote,  both  over  mercury,  and  then  yon 
will  clearly  fee  that  the  one  is  the  proper  pabulum 
of  vegetable  life,  and  the  other  dirct^tly  noxious 

to 
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io  it.  Vegetables  require  pure  air,  and  adl  the 
fame  upon  it  as  animals  do,  receiving  its  fixed  fire. 
But  their  blood  and  juices  have  not  that  ftrong 
attradion  for  fixed  fire  which  animal  blood  and 
juices  have.  Difcovercd  by  the  one  becoming 
putrid  fo  much  fooner  than  the  other.f 

The  fiieep  is  an  animal,  whofe  pafiurage  enriches 
the  ground  confidcrably  more  than  any  other  ani- 
mal. Then,  how  is  this  to  be  accounted  for  by 
the  French  theory;  as, according  to  it,  the  ground 
muft  be  incorporated  with  more  charcoal:  and,  as 
the  office  of  the  fheep’s  lungs  is  to  give  the  air 
v-harcoal,  from  whence  then  could  the  flieep  give 
the  ground  the  charcoal  ? Alfo,  if  is  well  known 
that,  if  the  grafs  w hich  the  ground  produces,  was 
regularly  ploughed  into  it  again,  the  poorefl  foils 
would,  by  this  management,  become  the  richeft. 

How  is  this  accounted  for?  V’egetables,  you  fay, 
give  charcoal  to  the  air.  Nay,  if  it  is  not  con- 
llamly  doing  it  the  vegetable  dies.  Then,  un- 
doubtedly, the  foil  ought  to  have  been  exhaufled 
of  its  charcoal ; even  though  the  vegetables  were 
ploughed  into  it  again.  Is  it  not  w ell  known  that, 
cxpofing  the  earth  to  the  air,  by  what  the  farmers 
call  tallowing,  the  ground  becomes  richer?  Then 
this,  according  to  your  theory,  mufi:  be  by  the 
air  receiving  charcoal  from  the  earth.  But  attend 
to  my  explanation. 

f That  charcoal  contains  aerial  acid,  as  well  as  inflammable 
air,  appears,  from  an  experiment  of  Mr.  Scheelc’*,  p.  i8j, — 
**  The  charcoal  i«  moil  piyptr  for  the  purpofc,  fince  it  is  a ful- 
phur  compounded  of  phlogitlon  and  aerial  acid.  If  coals  be 
ground  together  with  alkali,  made  cauftic  by  quick  lime,  or  fire, 
and  then  dtililUd  in  a glafs  retort,  in  an  open  fire,  a great  quan- 
tity of  inflammable  air  is  thus  obtained,  containing  no  aerial 
acid  ; if  a bladder  be  tied  to  the  mouth,  the  alkali,  on  the  other 
hand,  lofcs  Us  cauflicity  aud  eflervefccs  with  acids.’' 
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The  fheep  being  the  moft  enriching  animai  fo# 
ground,  is  owing  to  i«s  fleecy  coat  in  refifting  the 
air’s  taking  from  it  its  animal  heat ; in  confc- 
quence  this  heat  is  retained  m the  body,  and 
forms  fat  or  oil;  and  its  manure  is,  in  conlcqucnce, 
fo  much  more  phlogiflic,  or  pofTefling  more  fixed 
fire.  Alfo,  as  vegetables  adl  upon  the  air  the  fame 
as  animals,  receiving  its  fixed  fire;  and  the  fun 
likewife  giving  them  fixed  fire;  when  they  arc 
ploughed  into  the  earth  again,  it  muft  receive 
much  additional  fiie.  Vegetables  are  well  known 
to  polTefs  a degree  of  vegetable  heat  above  the 
circumambient  air ; in  fliort,  vegetables  are  only 
animals  of  much  lower  degree.  And  do  wc  not 
know,  that  the  different  fpecies  of  both  impercep- 
tibly run  into  each  other ; naturalifls  not  being 
able  fometimes  to  diftinguifh  the  gradation. — 
Oils  afford  the  greateft  nourifhmcnt  both  to 
animals  and  vegetables,  and  are  they  not  formed 
of  fixed  fire?  Alfo,  the  beft  manures  arc  thofc 
which  poffefs  the  moff  fixed  fire ; and,  likewife, 
which  confifl:  of  bodies  that  have  the  greateft  at- 
tradtion  for  the  air’s  fixed  fire.  In  fattening  ani- 
mals they  often  give  them  food  made  acefeenr, 
which  attradls  the  air’s  fixed  fire. 

Chemifts,  feeing  the  extreme  abfurdity  in  which  I 
have  placed  Mr.  Lavoifier’s  theory  of  caloric,  upon 
Dr.  Black’s  dodlrine  of  latent  heat;  have,  therefore, 
run  into  the  oppofite  extreme,  and  fay,  all  the  fire 
comes  from  the  burning  body.  They  think,  that 
they  can  reconcile  this  change  with  the  reft  of  Mr. 
Lavoifier’s  fyftem  ; one  would  fuppofe  1 had  not 
to  contend  with  rational  men,  but  children.  They 
actually  cannot  carry  their  idea.s  to,  or  reafon  upon 
the  moft  obvious  and  clear  fads.  If  in  burning 
metals,  as  there  efcapes  fuch  an  immenfc  body  of 
adual  fire,  which,  according  to  this  new  dodrine, 
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muft  have  refided  in  the  meta! ; therefore  muft 
not  this  immenfe  body  of  fixed  fire  have  had  feme 
efiemial  office  to  do  in  the  metal,  to  change  its 
properties,  and  to  alter  its  chemical  principles. 
Can  you,  Mr.  Cavendiffi,  reconcile  their  abfurdity? 
Wc  fee  earths  by  being  expofed  to  a firong  fire, 
iormed  into  glafs:  it  fixed  fire  is  ufed  as  alkaline 
fairs,  it  will  aid  the  procefs  ; are  we  to  commit  a 
greater  abfurdity  by  faying  this  alkaline  fait  is  pure 
charcoal,  according  to  fame  late  experiments. 

It  I add  alkaline  fait  to  the  calx  of  lead  it  will 
form  it  into  a glafs ; if  the  volatile  alkali  or  alkaline 
air,  &C.  it  will  form  it  into  a metal;  even  with 
thofe  calces  of  lead  which  have  given  out  all  their 
pureair,  thefe phenomena  will  rake  place. f Then 
by  burning  the  metal  the  volatile  alkali  will  be 
confumed  as  adlual  fire,  and  the  metal  becomes  a 
calx  again.  If  in  burning  nitre  and  lead  a great 
deal  of  actual  fire  is  let  loofe  and  the  metal  be- 
comes a calx  ; here  the  fire,  they  allow,  comes 
from  the  metal. If  1 burn  nitre  with  charcoal, 
all  the  fire  mult  come  from  the  charcoal;  but 
if  I burn  the  nitrous  acid  and  cffential  oils,  then 
all  the  fire  mufi  come  from  the  oils;  or  in  bur- 
mng  bodies  in  the  dcphlogilticated  marine  acid 
air  the  fame  phenomena  take  place:  then  let  us 
enquire  how  the  different  combuftions  arc  con- 
ducted. According  to  this  new  theory,  the  nitrous 
acid,  and  efiemial  oils,  mufi  burn  in  this  manner; 

•j-  Here  it  clearly  appears,  tliat  fire  of  a high  conecatratioR 
forms  metallic  earths  into  a metal,  and  fire  of  a iefs  concentration 
into  glafs.  Even  fire  will  produce  the  fame,  if  ftrongly  urged  to  the 
calx  of  lead  (without  addition)  it  will  form  thtrealx  into  a metal, 
but  if  not  ftrongly  urged  more  of  it  will  become  glafs- 

f And  in  Mr.  Cuthbertfon’s  cxpeiimcnts,  by  the  aSIve  fire 
of  clc£fricity,  the  metal  will  be  burned  into  a calx  in  vacuo  in 
ftxcd  air  or  in  azote,  here  there  was  no  oxygen-gas  in  the  procefs. 

the 


M 2 


( 84  > 


fhc  pure  air  of  the  nitrous  acid  mufl:  attrac5l  the 
charcoal  and  inflammable  air  of  the  eflfential  oils, 
and  upon  the  oils  loofing  their  carbone  and  inflam- 
mable air,  their  fire  alfo  becomes  loofe  and  aftual  j 
fo  that,  inftcad  of  inflammable  bodies  or  phlo- 
gifton  and  caloric  repelling  one  another,  accord- 
ing to  Dr.  Crawford,  it  is  the  reverie:  for,  as  bodies 
part  with  the  one  they  part  with  the  other,  and 
as  pure  air  imbibes  the  one  from  the  burning  body, 
the  other  alfo  leaves  it. 

Poor  Dr.  Crawford!  if  thou  hadft  been  alive,  thou 
■would il  have  feen  how  our  aerial  philofophers 
mangle  every  thing,  even  thy  erroneous  dotfirine; 
the  dodlrine  upon  which  they  founded  their  own. 
EflTential  oils,  burning  in  air,  leave  a refiduum  of 
water:  here  then  eflTencial  oils  confift  of  charcoal, 
inflammable  air,  and  caloric.  But  let  us  take 
pure  carbone  and  pure  inflammable  air  leparately, 
and  burn  them ; charcoal  and  pure  air  like- 
wife  burn  : then  charcoal  confifts  of  carbone  and 
caloric,  inflammable  air  and  pure  air  burn  in  the 
molt  violent  manner,  then  inflammable  air  confifts 
of  inflammable  air,  and  an  immenfe  quantity  of 
caloric  ; condenfed  inflammable  air  forms  an  oil, 
then  it  alfo  poflefles  an  immenfe  quantity  of  fire. 

Now  let  us  carry  this  wije  aerial  dodtrine  to  re- 
fpiration  and  putrefadliun.  In  refpiration,  the  air 
attradfs  even  through  the  membrane  of  the  lungs, 
they  lay,  thefe  grofs  bodies,  charcoal  and  inflam- 
mable air,  from  the  blood,  but  no  heat  is  fet 
loofe ; the  lungs  Ihewing  no  more  heat  than 
the  reft  of  the  body.  In  putrefadfion,  alfo,  the  air 
imbibes  from  the  blood  or  animal  flefh,  carbone 
and  inflammable  air,  but  no  fire  takes  place,  feen  by 
placing  a thermometer  in  a cadaverous  body. — 
But  ftill  more  wonderful  ! Mr.  Cavendifli ; I will 
place  yourabfurd  theories  in  a ftill  ftrongcr  light,  if 
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foJJihU.  The  black  globules  of  the  blood,  by  giving 
ro  the  air  their  carbone  ami  inflammable  air  pro^ 
ducc  no  fire  or  heat.  But,  if  thcle  globules  which 
are  now  red,  be  burned  in  the  air,  they  will  give 
more  charcoal  and  inflammable  air  to  the  pure  air, 
than  they  would  if  burned  as  black  globules;  and, 
in  the  lafi  procefs  give  out  an  amazing  quantiiy  of 
fire;  far  more  fire  than  they  would  have  given  out 
if  burned  as  black  globules.  Then,  muft:  not  this 
conclufion  ftrike  every  man  of  common  JenJe  and 
reafon,  that  the  black  globules  receive  caloric  from 
the  air  in  refpiration  and  putrcfavflion  ; and,  as 
the  pure  air  becomes  fixed  air  and  w ater,  in  refpi- 
ratioR,  it  muft  be  loofing  its  fixed  fire  and  water 
which  neutralized  them  into  that  fire  air,  called 
pure  air. 

For  if  pure  air  is  made  fixed  air  and  water,  by- 
charcoal,  and  inflammable  air,  received  from  the 
blood,  in  refpiration,  being  to  its  full  faturation 
(for  the  red  globules  will  not  injure  the  air  any 
more) ; how,  in  the  name  of  common  fenfe,  have 
the  red  globules  more  charcoal  and  inflammable 
air  to  give  to  the  air  when  burned,  than  they 
had  before  they  palTed  the  lungs  What  can 
be  clearer:  have  1 not  incontcfiibly  proved  that 
fixed  air  and  water,  applied  to  the  rays  of  the  lun, 
become  pure  air,  the  fire  neutralizing  the  aerial 
acid  ? will  not  the  volatile  and  fixed  alkalies  neu- 
tralize acids  ! and  have  I n'-l  prn  ed  them  to  be  fixed 
fire?  They  fay  that  the  charcoal  and  inflammable 
air,  which  the  blood  gives  to  theair  in  refpiration, 
are  in  theftate  of  condenfed  hydro-carbonared  air: 
but,  will  this  condcnlcd  hydro-carbonared  air,  burn 
in  the  temperature  of  animal  heat?  Nay,  in  a far 
lower  degree  of  heat  bodies  putrefy  ; w’hich  is,  ac- 
cording to  them,  a procefs  of  combuftion.  But, 
had  philofophcrs  been  anxious  toinvcftigarc  truth, 
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they  would  have  known  that,  this  hydro-carbonated 
air  is  made  from  ether  and  cflential  oils,  by  heat.* 
Then  will  thefe  oils  and  ether  burn  in  pure  air,  in 
thefe  temperatures? 

J there  is  not  one  experiment  of 

theirs  bm  which  can  be  explained  upon  my  JyJlem,  and 
by  no  other  j and  1 have  repeatedly  called  upon  them 
to  provCt  if  they  can,  to  the  contrary  ; they  have  ne~ 
ver  been  able  to  do  it,  but  /kulk  behind  their  pompous 
apparatus  and  fuppojed  great  names. 

' That  fire  entering  into  bodies,  in  large  propor- 
tions, certainly  muff  make  a part  of  rhofe  bodies. 
Thus,  in  fulphur,  phofphorus,  &c.  For,  when 
thofe  bodies  are  burned,  an  acid  appears  (even 
when  no  oxygen  gas  is  in  the  proc  efs)  as  the  vi- 
triolic, phofphoric,  acids  : and,  as  vve  fee  alkaline 
lalts  are  principally  formed  of  fixed  fire,  which  we 
viujl  know  neutralizes  acids  ; therefore,  as  the  acid 
.of  pure  air  is  neutralized,  no  acid  appearing  till  it 
has  been  burnt,  and,  in  confequence,  loft  its  fire, 

■ the  fame  as  when  fulphur  was  burnt ; is  it  not  clear 
it  is  from  the  fame  caufe?  Which  is  demonftra- 
ble:  as,  by  expofing  fixed  air  and  w’ater  to  the 
rays  of  the  fun,  vve  can  make  a pure  air,  of  the 
fame  kind  as  the  pure  air  of  atmofphcrical  air; 
not  fo  high  a concentrated  air  as  the  pure  air  of 
the  laboratory.  Alfo,  this  pure  air  of  the  labora- 
tory is  made  from  an  acid,  being  neutralized  by 
fire  in  the  procefs,  .as  w'e  have  explained. 

Mr.  Lavoifier  was  under  a nccefiity,  from  his. 
doiftrine,  of  calling  pure  air  the  acidifying  princi- 
ple : he,  therefore,  called  it  oxygen-gas.  For,  ac- 
cording to  his  doftrine,  thofe  phlogiftic  bodies, 
fulphur,  phofphorus,  and  charcoal,  were  all  turned 

* Sec  the  late  French  publications  where  both  ether  and  the 
cflential  oils  were  formed  into  their  hydro-carbonated  air  by  heat, 

IQ 


( 87  ) 


to  an  acid,  by  being  compounded  with  it,  viz. 
the  vitriolic,  phofphoric,  and  carbonic  acids.—* 
But  then  our  late  philofophers,  feeing  that  in  ma- 
ny proceffes,  where  pure  air  is  imbibed,  their  doc- 
trine fays  no  acid  is  generated:  as,  in  the  firing 
of  pure  and  inflammable  airs,  they  lay.  water 
and  no  acid  is  generated.  But,  that  there  is  an 
acid  generated,  in  this  procefs,  is  lully  proved  by 
my  former  experiments  and  publications ; alfo,  by 
Dr.  Prieftley’s  two  late  publications  (which  are 
principally  taken  from  mine)  and  more  particu- 
larly from  the  new  experiments  named  in  this  let- 
ter. But  let  us  conlidcr  this  doftrine  of  their’s 
more  clofely,  and  fee  what  abfurditics  it  leads 
to.  Pure  air,  according  to  my  doctrine,  is  foim- 
cd  of  an  acid,  water,  and  a concentration  of  fire, 
fomething  fimilar  to  alkaline  falts ; and  w hen 
made  from  nitre,  of  its  acid  and  alkali ; but,  upon 
heats  being  applied,  the  acid  being  fixed  to  the 
alkaline  fait,  is  not  therefore  fo  foon  acrilizcd,  as  it 
is  when  by  itfelf : but,  as  it  has  a llrong  attraction 
for  fire,  difcovercd  from  its  being  fo  eafily  evapo- 
rized,  alfo  from  the  cxplofion  of  gunpowder,  it 
being  from  its  attraction  for  fire,  thcrclore,  flies  of 
with  it,  and  produces  thofe  great  mechanical 
powers  feen  in  Count  Rumford’s  experiments. — 
Then,  as  the  acid,  along  with  the  water  which  the 
nitre  contains,  attracts  a great  quantity  of  fire,  and, 
as  the  acid  attracts  fire,  it  lofes  its  attraction  for 
the  alkali,  feen  from  heated  nitre,  that  even  the 
vegetable  acid  can  fee  the  nitrous  acid  free  from 
the  alkali ; but  then  it  is  fet  free  in  its  phlogifli- 
cated  fiate,  or  a ftatc  in  which  it  pofTcflcs  a quan- 
tity of  fixed  fire,  or  that  aCtual  fire  which  it  has 
fixed  in  the  procefs.  And,  as  the  nitre  is  expo- 
fcd  to  a great  hear  in  the  procefs;  the  nitrous  acid, 
and  the  water,  receive  fuch  a quantity  as  to  be  aeri- 
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lited ; but,  tbcir  attradion  for  the  alkali  makes  them 
receive  a fmall  proportion  of  it,  fo  as  to  form 
that  neutral  body  called  the  pure  air  of  the  labo- 
ratory: but  I have  fliewn  it  is  not  fo  good  an  air 
as  the  pure  air  of  the  atmofphere,  as  that  is  form- 
ed from  the  fire,  or  folar  rays  of  the  fun,  fixed  air 
and  water;  therefore,  an  air  not  of  fuch  a high  con- 
centration of  fixed  fire,  xas  the  pure  air  of  the 
laboratory ; the  latter  not  anfwcring  fo  w ell  for 
cither  animal  or  vegetable  life,  but  burns  with 
cracklings  as  if  it  was  full  of  fome  combuftible 
matter,  as  Dr.  Prieftlcy  has  well  obferved.  Fixed 
air  and  water,  by  being  expofed  to  the  fun,  will 
form  pure  air ; which  I have  proved  in  the  mod 
unexceptionable  manner.  See  my  lormer  wri- 
tings. I hercfbrc,  when  this  neutral  air  is  burned 
with  inflammable  bodies,  an  acid  muft  always  ap- 
pear : if  the  fire  is  very  intenfe  it  will  take  from 
the  air  its  aerial  form,  the  refiduum  being  water, 
and  an  acid;  as  in  the  burning  of  inflammable  and 
pure  airs.  Or,  when  fulphur  or  phofphorus  are 
burnt  in  pure  air;  as,  they  are  formed  of  the  vi- 
triolic and  phofphoric  acids,  with  a high  concen- 
tration of  fixed  fire  ; the  intcnfity  of  the  burning 
being  fo  confiderable,  along  with  the  dry  acids, 
being  robbed  of  their  fixed  fire,  or  phlogifion  by 
combuftion,  w’ill  attratt,  forcibly,  both  the  fixed 
air  and  water  of  the  pure  air  ; otherwife,  how 
Ihould  thefe  acids  be  in  a fluid  flate,  after  the  pro- 
cefs,  if  they  had  not  imbibed  water  from  the  pure 
air:  for,  even  a quantity  of  water  may  be  got 
from  them  after  the  procefs,  and  yet  they  will  be 
dill  fluid.  Therefore,  when  in  the  date  of  fulphur, 
or  phofphorus,  no  one  can  fuppofe  they  contain 
water,  but,  are  the  dry  acids  united  to  fixed  fire. 

Why  this  phlogidic  neutral  aerial  body,  called 
pure  air,  is  nScelTary  to  combuflion,  is,  that  its 
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fire  is  fo  loofe  that  it  is  calily  fct  free  as  actual  firej 
anti  therefore  adts  as  an  agent  in  felting  loofe  the 
fixed  fire  of  the  fulphur  and  phofphorus.  Bur, 
the  atmoifphcre’s  air’s  fixed  fire  is  more  loofely 
combined  ihan  the  pure  air  of  chemifis;  there- 
fore phofphorus  burns  in  the  former  in  a lower 
temperature  than  the  latter ; alfo,  the  former  fup- 
ports  animal  and  vegetable  life  fo  much  better 
than  the  latter.  For,  it  is  owing  to  this  loofe  con- 
centration of  its  fire;  that  Dr.  Prieftley  and  Mr. 
Bergman  found,  even  the  electrical  fire  paffing 
through  it  would  fet  it  loofe,  and  leave  the  fixed 
air  and  water  it  was  combined  with.* 

Thert;  as  we  fee  clcarl)  that  pure  air  is  formed 
of  an  acid,  th..rc  muO  always  be  an  acid  in  the 
reliduum,  w hen  pure  air  is  burned.  And,  that  the 
acid  comes  from  the  pure  air,  is  certain,  from  the 
experiments  of  Dr.  Girtanncr,  viz.  alkaline  fairs, 
being  burnt  in  pure  air,  turn  it  into  fixed  air;  and, 
I fuppofe  even  our  credulous  chemifis  will  not  fay 
that  the  acid  of  fixed  air  could  come  from  the  alka- 
line falts.  If  they  do,  they  arc  not  deferving  of 
ferious  argument;  1 give  them  up  to  the  French  phi- 
lofophical  mania. J It  is  jull  the  fame  procefs  in 
refpiration  ; the  black  globules,  being  formed  of  a 
lymph  and  a condenfed  acid,  have  a greater  attrac- 
tion for  the  fixed  fire  of  theatmofphcrical  air  than 
its  own  acid  and  water,  and,  in  conlequence,  they 
attrac'l  it : for,  condenfed  acids  have  a firongcr  at- 
tradion  for  fixed  fire,  than  when  in  their  aerial  ftatc. 

* And  it  ii  frt»m  this  that  Mr.  Cavendiih  found  atmofphcri- 
cal  air,  neceflary,  in  the  piocefs  of  decompounding  pure  airs  into 
the  nitrous  acid,  and,  not  from  the  azote,  as  I have  fully  proved. 

J The  exception,  they  fay,  is  in  burning  pure  air  and  inflam- 
mable air  ; water  being  the  rcfiduum.  But  why  thisexceplion^ 
is  not  this  being  the  only  one,  a ftrong  argument,  that,  an  acid 
is  in  the  reflduum  upon  burning  thefe  airs. 
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As  nitrous  air  is  immediately  decompounded  by  the 
nitrous  acid.  But,  the  black  globules  cannot  fo 
well  decompound  the  pure  air  of  chemifts,  its 
fixed  fire  being  more  clofely  attraded;  and  thefc 
black  globules,  then  attra(^fing  this  loofe  fire  of 
the  atmofphcre,  it  gives  them  a kind  of  repulfive 
fire,  which  furrounds  them,-  making  them  fo  adlivc 
in  repelling  the  rays  of  light,  and  alfoa  high  refrac- 
tory power:  fo  that  this  fire  being  fo  loofe  that 
even  the  mechanical  attrition  they  meet  with  in 
the  circulation,  fets  their  fire  loofe  as  adlual.  Bur, 
they  fay,  this  repulfive  vcficle  is  given  by  the  aci- 
difying principle,  pure  air;  and  likewife  this  refrac- 
tory power:  but  acids  immediately  decompound  the 
red  globules  even  into  their  flate  of  whitilh  lymph. 
Dr.  Wells  fays,  p.  423.  “ If  a finall  quantity  of 
a concentrated  mineral  acid  be  applied  to  a piece 
of  dark  crafTamentum,  the  parts  touched  by  it, 
will,  for  an  inftani,  appear  florid ; but  the  fame 
acids,  added  to  a folution  of  the  red  matter  in 
water,  do  nothing  more  than  deftroy  its  colour.” 
The  true  explanation  is  this ; the  high  concen- 
trated acid,  being  dropt  upon  the  black  globules, 
fets  all  the  fixed  lire  of  the  globules  loofe,  infian- 
taneoufly  ; which,  in  becoming  adtual,  gives  that 
florid  appearance  only  for  a moment.  Mineral 
acids  do  the  lame  with  effcntial  oils.  The  nitrous 
acid  fets  fuch  a quantity  of  their  fire  loofe  as  to 
produce  ignition.  Then,  vvell  may  the  concen- 
trated acids  fee  the  loofe  fire  of  the  globules  free  : 
but  if  tlie  acids  arc  diluted  with  water,  they  pro- 
duce no  fuch  phenomena,  letting  the  fire  of  the 
black  globules  fo  gently  loofe,  that  no  floridnefs  ap- 
pears. By  violently  agitating  the  black  globules, 
you  produce  the  fame  floridnefs,  by  fetting  loofe 
their  fixed  fire  as  adlual.  And  it  is  eafily  fen  loofe  in 
combuftion,and  then  it  adlsupon  the  burning  bodies 
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as  nature’s  great  agent  in  fetting  loofe  the  com- 
buftiblc  body’s  fixed  fire  : and,  in  refpirarion,  pu- 
trefadion,  and  other  procefles,  this  fixed  fire  is 
eafily  attraded  from  its  union  with  the  fixed  air 
and  water  of  the  pure  air. 

It  really  makes  one  fmilc  at  the  manner  of  argu- 
ing which  our  i^rrat  theortjls  make  ufc  of.  Dr. 
Wells  ferioufiy  tells  us  that  both  acids  and  alkalis 
ad  upon  the  globules  by  increafing  their  opacity, 
and  that  the  latter  makes  blood  more  florid,  from 
that  caufe.  But,  he  fays,  that  acids  make  blootl 
more  opaque,  and.  yet  ddtroy  the  colour  altoge- 
ther. And,  there  is  not  a clearer  fad  than  this,  that 
alkalis  make  black  blood  florid,  and  that  acids 
make  florid  blood  black  : but  wonderful  that  both 
ad  by  increafing  the  blood’s  opacity,  he  fays  ; and 
from  the  opacity  of  the  blood  being  incrcafcd,  the 
blood  becomes  florid  and  red;  indeed,  Mr.  Caven- 
dilh,  you  certainly  have  great  honor  in  rejeding 

my  papers  and  admitting  thefc  and  others. 

Phyficians  all  agree  that  acids  coagulate  or  thicken 
blood,  that  alkalis  make  it  more  fluid,  this  has 
all  along  been  their  dodrine,  but  our  prefent  iheo- 
rifls  overturn  every  thing  with  their  aerial  wildom, 
which  is  truly  as  light  in  the  fcaleof  reafon  as  air 
itfeif,  and  your  “ illuflrious”  name  Mr.  Cavcndifli, 
will  not,  1 belicofc,  add  to  the  weight. 

This  dodrine  of  all  the  fire  coming  from  the 
air  in  combuflion,  even  from  the  fuppofed  conden- 
fed  air  in  their  nitrous  acid,  is  very  extraordinary. 
But  CO  Ihcw  the  extreme  fallacy  of  this  dodrine,  I 
have  all  along  proved  ; when  the  vitriolic  acid  and 
water  arc  .applied  to  iron  it  is  calcined  and  an  im- 
menfe  quantity  of  inflammable  air  is  generated. 
They  fay  that  thefc  phenomena  are  owing  to  water 
being  robbed  of  its  fuppofed  pure  air,  it  being 
attracted  by  the  metal  forming  a calx,  and  the  in- 
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flammable  air  is  fet  at  liberty;  then  the  water  muft 
fo  polTefs  fuch  a quantity  of  calor  as  to  form  it  into 
inflammable  air.  Nay,  even  the  other  fuppofed 
component  part  of  water  which  enters  the  calx 
mutt  carry  an  immenfe  quantity  of  caloric  along 
■with  it : for  the  marine  acid,  they  fay,  from  attract- 
ing this  fiippofcd  pure  air  front  the  calx  of  lead, 
leceives  along  with  it  fuch  a quantity  of  caloric, 
that  bodies  burn  in  this  marine  acid  with  a far 
greater  degree  of  heat  than  in  pure  air  in  its  aerial 
ttate.*  But  in  burning  lead  it  is  calcined  and  an 
immenfe  quantity  of  fire  comes  from  it;  this  fire, 
or  caloric,  they  fay,  is  from  the  air  being  condenfed 
in  its  being  attracted  into  this  calx.  Nay,  what 
an  immenfe  quantity  of  fire  comes  from  the  bur- 
ring ofinflammableairand  pure  air;  but,  the  water, 
(the  rdiduum)  from  their  explanation  of  thefe  phe- 
nomena has  more  fire  to  give  back  again  when  if  is 
dccompiounded.  Can  you,  Sir,  as  a philofophcr, 
a man  of  fenfe,  and  a rational  man,  faneflion  luch 
grofs  abfurditics  No,  I have  forced  the  world 
to  relinquifh  this  doiftrine  of  caloric.  Then,asan 
immenfe  quantity  of  fire  does  come  from  the  bur- 
ning of  pure  inflammable  airs,  are  w e not  autho- 
rized to  fuppofe,  that  this  fire  formed  an  cfTential 
parr  of  thefe  airs  ? That  the  water  could  not 
pofTefs  all  this  caloric,  I think  we  may  dire£ily 
a(fe}t ; then,  it  mutt  have  come  from  the  metal. — 
That  the  vitriolic  acid  did  not  poflefs  it,  appears 
equally  certain  ; for,  upon  adding  the  water  to  it, 
previous  to  its  being  applied  to  the  iron,  a great 
heat  came  from  them  and,  that  great  heat  alone 

will 


* Alfo  the  aurim  flammans,  fulminates,  they  fay,  from  the 
fire  of  the  condenfed  pure  air  in  the  calx,  the  fire  of  which  is 
fo  very  ihtenfe.  ' 

^ As  both  phlogiftions  and  ante  phlogiftioDs,  built  this 
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will  reduce  cither  the  calx  of  mercury  or  lead,  is 
well  known.  I fay,  in  the  Gentleman’s  Magazine, 
Vol.  Lxii.  part  2,  p.  908.* 

Now, 

thefis  upon  Black’s  doArinc  of  latent  heat ; they  mud  both  fall 
to  the  ground : for,  the  phlogiftlons  fay,  as  pure  air  attracts 
the  phlogifton,  its  latent  heat,  or  caloric  is  repelled,  and  becomes 
aiflual,  according  to  Dr.  Crawford.  But,  if  black  is  black,  and 
not  white,  phlogifton  is  not  an  clement,  according  to  Stahl,  but 
fixed  fire  ; and  enters  into  the  compofition  of  bodies,  forming 
an  eflential  part  of  them. 

* * We  find  that  thofe  bodies  which  poff:'fs  a high  faturatlon 
of  fire,  viz.  cofnbuftible  bodies,  when  they  have  parted  with  it, 
will  attrafl  a more  moderate  faturation  ; thus,  for  inftance  } me- 
tals, by  being  burned,  having  loft  their  full  faturation,  will  at- 
tra£l  fire  in  a loofer  ftate,  or  in  die  fame  date  that  lime,  or  the 
cauftic  alkaline  falls  do;  for,  if  a metal  is  dllTulved  in  nitrous 
acid,  the  add  \dll  firft  attraft  its  phlogifton,  formii^  nitrous  air. 
But,  if  this  metal  is  precipitated  by  another,  poftefting  an  in- 
ferior attradion  for  phlogifton,  it  will  be  precipitated  with  its 
metallic  fplendour;  and,  it  with  the  cauftic  alkaline  fait,  it  will 
be  precipitated  with  its  fixed  fire. 

‘In  burning  vegetables  which  poftefs  phlogifton,  they,  upon 
parting  with  it,  attrad  frelh  fire  in  the  ftate  of  an  alkaline  lalt. 
It  was  for  this  reafon  that  the  old  chemifts  confidered  alkaUne 
falts  as  being  formed  from  incineration,  and  they  procured-  it  by 
burning  vegetables,  which  vegetables  they  knew  did  not  poiTe& 
it  before  their  calcination  ; for,  inftead  of  an  alkaline,  they  arc 
generally  poiTefted  of  an  acid,  or  at  Icaft  an  acefeent  quality. 

‘ As  we  have  always  fuppofed  alkaline  falts  to  be  principally 
formed  of  fixed  fire  of  a left  concentration  than  what  is  termed 
phlogifton,  we  lhal!  give  further  proofs  of  it,  in  order  to  corro- 
borate the  theory.  Metallic  earths,  -ftcr  calcination,  poflefs  fo 
much  fixed  fire  iu  an  alkalefc-ent  ftate,  and  of  the  quality,  or 
difpofition  to  aflual  fire  in  this  ftati.,  that  they  a£l  as  fluxes  in 
forming  glafs ; and  every  chemift  know*  that  alkaline  falts  arc 
the  great  flux  made  ufe  of  in  vitry tying  bodies,  or  tuniing  them 
into  glafs.  We  find  that  inflammable  aii,  oils,  and  other  high 
phlugiftic  bodies,  form  metallic  earths  into  metals ; but,  alkaline 
falts  of  a Icfs  faturation  of  fire,  form  them  into  glafs.  And  as 
the  fame  bodies  arc  capable  of  entering  into  both  Rates,  fo,  if 
oils  arc  applied,  they  will  form  the  metallic  ftate  ; but,  if  alka- 
lis arc  applied,  they  will  form  the  vinificd  ftate. 
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Now,  here  wc  fee  alkalis,  which,  I think,  I 
jmay  be  allowed  to  call  fixed  fire,  will  cither  form 
lead  into  a glafs,  or  metal.  This  fixed  fire,  in 
the  ftatc  of  iron,  by  having  water  applied  to  it  in  the 

form 

* And,  as  in  the  metals,  fomc  of  the  metallic  earths  which 
have  a ftrong  attraction  for  fire  will  be  reduced  by  it  alone,  and 
fo  it  is  by  the  vitrifyinjr  earths;  thofe  that  liave  a ftrong  attrac- 
tion for  fire  will  be  formed  into  glafs  by  its  power  alone  ; but 
thofe  which  are  refraflory  will  require  alkaline  falts  the  fame  as 
the  metals  ; many  requiring  phlogifton  to  reduce  them. 

* There  is  a iiehr  rtfcmblance  between  metals  and  glafs ; from 
n loofe  earthy  (late  they  both  become  hard  and  compaft  ; and 
even  cad-iron,  which  is  a fpccies  of  iron  imperfeftly  reduced, 
not  having  its  full  faturation  of  fue  or  phlogifton,  will  crack  and 
break  like  glafs, 

* Still  further  and  more  powerfully  to  corroborate  my  theory. 
If  oils  arc  applied  to  the  calces  they  will  recover  their  metallic 
form  ; but,  if  alkalis,  they  will  be  vitrified.  And,  in  reducing 
a calx  of  lead  by  fire  alone,  I have  formed  part  into  lead,  and 
part  into  glafs.  And  of  the  following  faft  I am  \vell  convinced  : 
in  reducing  metals  we  generally  find  a part  refraCtory,  which 
cannot  be  made  into  metal ; as  in  lead  for  inftanec.  That  there 
17  fuch  a confiderable  wade  in  the  earth  of  lead  called  litharge, 
is  owing  to  its  having  received  an  alkaline  faturation  of  fire,  and 
being  thereby  prevented  from  taking  the  metallic  faturation  ; 
the  acid  of  the  air,  combining  with  the  earth  fo  as  to  aid  the 
•fire,  becomes  alkalefcent.  And  for  this  reafon  it  is  that  we  find 
this  refufe  of  the  metals  more  adapted  to  aft  as  a flux.  I have 
likewife  found  this  refraftory  earth  to  go  further  than  the  other 
in  the  faturation  of  an  acid  ; and  that  It  is  capable  of  precipitating 
the  other  lefs  alkalized  earth  when  diffolved  in  an  acid.  And  it 
is  owing  to  the  fame  caufe  that  lime  cannot  be  made  to  imbibe 
the  fame  quantity  of  fixed  air  it  before  pofieffed,  as  part  of  the 
earth  has  received  a certain  quantity  of  fire  producing  an  alka- 
Icfcent  date.  Lime,  from  the  fire  it  polTeiTes,  being  foluble  in 
•water,  and  having,  like  falts,  a bitter  tadc,  becomes  of  an  alka- 
Icfcent  quality. 

‘ But  I fhould  fuppofe  that  following  will  be  admitted  as 
an  expenimentum  cruds,  to  prov"  that  the  earths  of  metals,  du- 
ring their  reduftion,  imbibe  fixed  fire  in  the  date  of  what  has 
been  denominated  phlogidon.  If  you  reduce  a calx  with  oil 
or  charcoal,  it  is  fuppofed  to  imbibe  phlogidon  from  thofe  fub- 
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form  of  fleam,  will  be  acrilized  into  fixed  fire,  as  in- 
fiainmable  air;  fo,  alfo,  when  iron  is  calcined  with 
the  aqueous  vitriolic  acid,  a great  heat  is  generated 
in  the  procefs,  which  heat  is  nccefTary  to  its  be- 
ing formed  into  an  air.  Bur,  if  iron  is  applied  to 
cold  water,  the  inflammable  air  only  appears  on  the 
furface  of  the  water  in  its  eondcnled  flatc ; being 
an  oil,  as  Schccic  obferves  [|  And,  1 mufl  again 
repeat,  that,  as  Dr.  Black's  dodlrine  of  latent  hear, 
which  Mr.  Lavoifier  had  introduced  into  this 
theory,  mufl  be  given  up : this  caloric  mull 
have  been  an  integral  part  of  thefe  airs,  and  mult 
have  formed  an  efl’ential  part  of  the  qualities  ol 
them.  Combullion  will  take  place  without  oxy- 
gen-gas, as  1 proved,  from  the  bur.ning  of  fulphur 

Aancers ; but,  to  fitrify  it,  you  add  an  alkaline  fait.  There  it 
fuppofed  to  be  fomething  myfteriouii  in  the  part  which  the  char- 
coal or  oil  aAs  in  the  procefs  ; but  in  the  fccond,  as  every  clic- 

inift  knows,  the  alkali  is  imbibed,  and  enters  into  the  glafs 

For  that  the  procefs  is  fnnilar  is  evident  from  this,  that  the  calx, 
when  vitrified,  paits  with  the  acid  it  had  received;  if  from  the 
air,  in  the  Aatc  of  fixed  air. 

* It  hath  been  fatisfaftorily  fhewn  by  experiments,  that  oils  and 
alkalis  will  become  volatile.  Mr.  {.avoilicr  found  that  the  ve- 
getable acid  and  alkali,  which  he  calls  the  acetitc  of  potalh,  will, 
if  dilUIled,  become  the  volatile  alkali,  p.  270  of  his  Nomenck- 
lurc.  'I’hc  volatile  alkali  having  aerjuired  a higher  faturation 
cf  fixed  fire  than  the  fixed  alkali  wii!  form  metallic  earth  into 
their  metallic  duyftallization,  wliilc  the  fixed  alkali  will  form 
them  into  the  vitrified  chrj  ftallizaiion.’ 

II  f-Icre  is  a great  dlflctcnce  between  the  tire  which  forms  the 
phlogilion  into  inliammablc  air,  and  the  fixed  fire  which  is  an 
integral  part  of  its  compound  'Pl.c  oily  fcuin  which  h found 
upon  water,  in  which  iron  is  placed,  will  burn  equally  as  wdl 
infiammable  air.  Nothing  can  be  more  fimple  thin  this  txocri* 
rnent : if  the  ileam  of  water  pafs  through  charcoal,  as  the  {lean* 
carries  to  it  both  water  and  fire,  it  will  form  the  two  corr  jHmcnt 
parts  of  charcoal,  viz.  phlogilion  and  fixed  air,  into  inflammable 
air,  and  the  aerial  acid.  The  firaplicity  of  my  theory  immedi- 
ately recommends  it. 
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and  iron : then,  it  is  almoft  iinneceflary  to  fay, 
that  this  inflammable  air,  the  phlogifton  ot  Stahl, 
is  formed  of  high  concentrated  fixed  fire,  with 
water  which  forms  its  aerial  bafis.  Nothing  can 
be  more  obvious.  But,  1 afk  you,  how  can  you 
explain  it  otherwife  ? I call  upon  you  to  (hew. 

Mr.  Scheele  fays,  p.  i66.  I have  a ready 
method  of  finding  out  whether  the  water  contains 
empyreal  air  or  not : 1 take,  for  inftance,  one  ounce 
of  the  water,  and  let  fall  into  it  about  four  drops 
of  a lolution  of  vitriol  of  iron,  and  add  two  drops 
of  a folution  of  fait  of  tartar  fomewhat  diluted  with 
water.  It  yields  immediately  a dark  green  preci- 
pitate; which,  in  a couple  of  minutes  changes 
into  yellow,  if  the  w'ater  contains  empyreal  air;  but 
if  the  water  be  previoufly  boiled  and  grown  cold 
without  the  accefs  of  free  air,  or,  if  the  water  be 
diflillcd  lately,  the  precipitate  retains  its  green  co- 
lour and  docs  not  turn  yellow,  unlefs  about  an 
hour  after;  and  never  changes  into  yellow,  if  it 
be  kept  in  full  glaflcs  fo  that  the  free  air  can  have 
no  accefs  to  it.” 

All  my  quotations  from  Scheele  are  from  his 
experiments  on  air  and  water.  This  is  a queftion 
much  agitated,  viz.  in  the  ..calcination  of  iron, 
with  an  acid  and  water,  what  is  it  that  the  calx 
imbibes  in  order  to  its  becoming  a calx.  1 have 
all  along  fliewn  that  both  the  vitriolic  acid  and 
water  arc  neceflary  to  the  calcination,  to  de- 
compound the  earth  of  iron  of  its  phlogifton;  the 
fame  as  both  the  aerial  acid  and  water,  are  requi- 
red to  rob  the  calcareous  earth  of  its  fire,  when  in 
the  Bate  of  lime.  This  elegant  and  Ample  expe- 
riment of  Mr.  Scheele’s,  1 think,  will  greatly 
help  us  in  the  elucidation  of  the  phenomena. — 
When  the  alkali  attradled  the  acid  of  the  vi- 
triol of  iron,  the  iron  being  robbed  of  one  of  its 
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foluting  bodies,  aftra<^s  the  pure  air  of  the  water, 
which  turns  it  from  green  to  yellow.  But,  accord- 
ing to  the  French  theory,  the  earth  of  iron  had 
attraded  its  full  faturation  of  pure  air  from  water. 
Why  then  does  it  aitradl  the  pure  air  of  the  water? 
And,  whv  docs  the  pure  air  of  the  water  change 
its  colour  from  a green  to  a yellow  ? How  comes 
it  that  the  calx  of  iron,  when  calcined  in  the  open 
air,  is  always  yellow  ; whilft  its  other  calces  are 
green.  The  calx  of  iron  made  by  the  (team  of 
■water,  is  always  heavier  than  the  calx  made  by 
the  air;  and  it  will  never  become  the  colour  of 
ruffy  iron,  if  ever  fo  long  expofed  to  the  air. — 
From  this  caufc,  it  is  calcined  by  the  hot  water, 
which  forms  a different  coloured  ruft  than  the  air 
forms;  and,  as  the  calcination  from  the  air,  is  from 
iron  imbibing  its  acid,  therefore,  there  is  a Icfs 
quantity  of  the  acid  than  the  water,  required  to 
faturate  the  calx  ; the  former  being  a ffronger  bo- 
dy than  the  latter,  therefore  forms  a lighter  calx. 
Tbe  iron  ftill  continuing  green  (in  Mr.  Schecle’s 
experiments)  the  water  fhews  that  the  calx  of 
iron  aitraded  the  water  to  fupply  the  place  of  the 
vitriolic  acid  ; but,  when  there  is  pure  air  in  the 
water,  it  attrads  it  in  preference,  and  turns  yellow. 
[This,  I flatter  myfelf,  is  incontrovertibly  a rational 
explanation  of  the  phenomena. j And  the  pro- 

portion of  pure  air  the  calx  imbibes  is  very  con- 
liderable.  Therefore,  undoubtedly,  when  the 
vitriolic  acid  was  united  to  the  calx;  it  was  not 
fully  faturared  with  pure  air,  as  it  imbibes  pure 
air  immediately  as  the  acid  leaves  it ; and  it  will 
not  imbibe  this  pure  air  while  it  contains  the  acid, 
and  in  water  which  has  no  pure  air,  the  calx  will 
not  imbibe  pure  air  by  decompounding  the  water, 
as  it  lemains  green  j and  if  it  did,  inflammable 
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air,  according  to  them,  would  be  generated,  which 
is  not  the  cafe. 

The  experiments  of  Lemery  are  well  known  to 
every  philofopher:  “ Having  mixed  25  lbs.  offul- 
phur  with  an  equal  weight  of  iron  filings,  and 
having  kneaded  the  mixture  together  by  a little 
water,  into  the  confidence  of  a pafte,  he  put  it 
into  an  iron  pot,  covered  it  w ith  a cloth,  and  bur- 
ied the  whole  a foot  under  ground.  In  eight  or 
nine  hours  the  earth  fwclled,  grew  warm,  and 
cracked,  hot  fulphureous  vapours  were  perceived, 
a flame  which  dilated  the  crack  was  obferved,  and 
a fubterraneous  fire  producing  a volcano  in  min- 
aturc  was  lighted  up,  the  experiment  has  been 
frequently  repeated;  it  is  to  be  obferved  that  too 
much  or  too  little  water  will  equally  prevent 
inflammation.  About  twenty-five  years  ago,  the 
experiment  of  imitating,  a volcano  was  tried  at 
PARIS,  upon  a larger  fcale  ; whether  by  the  di- 
redtions  of  the  late  Duke  of  Orleans,  or  of  the 
Count  Laurigaes  I do  not  recolledf.  The  necef- 
fary  ingredients  were  depofited  under  a mount, 
raided  tor  the  purpofe,  in  a garden.  A perfedl 
volcano  was  thence  exhibited,  to  the  no  fmall  alarm 
of  the  neichboarhood.” 

Now,  Mr.  Cavendifh,  how  can  we  reconcile 
this  experiment  with  your  extraordinary,  and  I 
have  no  hefitation  in  faying,  abfurd  do'dlrine:  from 
whence  proceeded  all  the  fire?  according  to  Mr. 
Lavoifier,  neither  fulphur,  nor  irdn,  poflefles  any 
fire  : and,  as  to  the  water,  all  its- fire  is  diffipated 
when  its  two  fuppofed  compofing  bodies,  viz. 
inflammable  and  pure  airs,  united.  I fay,  you 
wife  aerial  phiiofophers,  from  whence  comes  the 
fire?  here  is  no  pure  air  required  in  the  experi- 
ment, the  ingredients  being  buried  many  feet 
under  ground.  This  1 will  prophecy,  that  future 
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ages  will  wonder  and  ridicule  the  prcfcnt  age's 
ignorance,  and  credulity,  in  fuch  abfurdities,  be- 
ing ferioufly  advanced.  Muft  not  every  one  who 
has  an  atom  of  fenfe  fee,  that,  in  this  experiment, 
the  fire  came  from  the  fulphur  and  iron,  the  water 
having  a great  attradion  for  the  earth  of  iron,  the 
vitriolic  acid  of  the  fulphur,  and  the  fulphur  alfo 
for  the  earth  of  iron  : here  is  fuch  a fermentation 
produced,  as  to  fet  their  phlogifton,  or  fixed  fire, 
loofc  as  free  fire.  This  explanation  is  juft,  as  the 
fulphur  is  turned  into  the  vitriolic  acid,  and  the 
iron  into  a calx. 

What  a number  of  experiments  and  Angular 
conftrutftions  our  aerial  chemifts  have  made,*  the 
vitriolic  acid  and  water  being  applied  to  iron, 
calcine  it  and  generate  inflammable  air.  Another 
ftrong  mineral  acid,  the  nitrous,  with  water  applied 
to  iron,  calcine  it,  and  nitrous  air  is  produced.  In 
the  firft  procefs,  they  fay,  the  water  is  the  calcining 
body,  in  the  next,  they  fay,  the  nitrous  acid.  Only 
rcflc(ft  upon  fuch  a different  explanation  in  the 
fame  procefs;  you  credulous  chemifts!  it  being 
almoft  impoftible  to  yield  to  fuch  abrurdiiics,  to 
what  docs  it  lead  you?  Sec  page  22  of  this 
Letter. 

Candles  clearly  elucidate  this  fubjcdl;  when  they 
arc  firft  made,  they  readily  decompound  the  air, 
attrading  its  fixed  fire,  and  reducing  it  to  fixed 
air;  which  they  continue  to  do  for  fomc  months. 
After  that  time  they  no  longer  ad  upon  the  air, 
but  evaporate  their  oil  or  rombuftiblc  matter  into 
the  armofpherc  : in  confcquencc,  it  is  well  known 
that  a candle  will  not  burn  well  when  it  is  firft 
made,  but  gradually  improves  as  long  as  it  ads 
upon  the  air  injuring  it.  But,  after  that  period 
it  lofcs;  and,  if  it  is  kept  for  a long  time  it  will 
pot  burn  at  all,  having  loft  all  its  inflammable 
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matter.  Now,  Mr.  Cavendifli,  according  to  your 
fyftcm  it  fliould  have  been  bell  at  the  firft  ; as 
the  air  adling  upon  it,  and  receiving  its  charcoal 
and  inflammable  air,  betng  a procefs  of  combuf- 
tion,  therefore,  when  it  came  to  that  period  uhen 
the  air  would  no  longer  receive  the  candle’s  char- 
coal and  inflammable  air,  it  fliould  have  lofl:  its 
inflammability.  But  it  is,  at  this  period,  in  its 
perfedlion,  or  higheft  ftate  of  inflammability. — 
And,  after  that,  when  it  has  really  given  out  its 
phlogifton  to  the  air,  it  injures  it  not;  but  the 
candle’s  inflaming  quality  is  difcharging  iifelf,  fq 
that  in  time  it  will  not  burn.  What  will  phlogif- 
tions  fay  to  this  ? 

You  fee,  Mr.  Cavendifli,  that  the  flrongeft  fadls 
may  be  obtained  by  acute  obfervation  in  the  com- 
nionefl:  departments ; without  having  recourfe  to 
your  pompous  apparatus,  which  is  only  calculated 
to  embarras  truth.* 

If 

* The  Britilh  Critic,  upon  reviewing  my  Chemical  ElTayi 
(it  being  the  firft  time  that  this  learned  Critic  had  cxcrcifed 
his  liberal  powers  upon  my  theory)  made  his  remarks  upon 
three  points.  The  firft  learned  obfervation,  was,  upon  the 
catch  word  being  wrong,  in  the  firft  page  ; and  from  this  cir- 
cumftance,  he  arrogated  to  hinifelf  a degree  of  penetration  in 
being  able  to  deteft  the  error.  To  fuch  trifles  as  thefe  1 fully 
allow  his  competency.  But,  his  next  remark  was  not  fo  lucky, 
for  he  there  was  travelling  upon  unknown  ground.  1 had 
{hewn  the  fallacy  of  our  aerial  philofophcrs,  in  fuppofing  the 
pure  air,  or  oxygen-gas  of  the  laboratory,  and  the  pure  air  of 
atmofphcrical  air  being  the  fame.  Here  the  Critic  triumphed, 
direftly  aflerting  I was  wrong,  without  any  explanation.  But 
denouncing,  from  his  Jitf/e  critical  chair,  my  condemnation.— 
The  next  was  an  illiberal  infinuation  againft  the  validity  of  my 
experiments;  his  verdi6k  being  pronounced  without  having  tried 
them.  Now,  Mr.  Critic,  allow  me  to  make  an  obfervation  or 
two  upon  your  fupreme  judicature.  As  to  your  firft  bright  ob- 
fervation 1 own  you  were  right,  that  the  catch  word  was  wrong. 
Correfting  the  prefs  myfelf,  and  my  mind  being  abforbed 
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If  philofophers,  without  fluffing  their  laborato- 
ries with  their  cxjroplicatcd  pompous  apparatus, 
more  calculated  for  the  pageantry  of  a pantomime, 
than  for  true  chemical  difcoverics,  hid  attended 
to  the  fads  which  are  conflantly  otfering  them* 
felvcs  to  our  obfervation ; they  vvould  have  feen 
the  extreme  futility  of  their  boafted  fyftem. — 
Thus  the  manure  of  a liable,  when  piled  toge- 
ther in  a great  mafs,  what  a prodigious  heat  it 
produces.  Alfo,  hay,  if  flacked  too  green.  Now 
the  heat  produced  in  thefe  two  bodies,  could  not 
come  from  the  air:  for,  the  larger  the  mafs,  the 
more  conliderablc  the  heat,  and  it  is  generated 
principally  in  the  centre  of  the  mafs,  where  air 
could  not  have  accefs  to  it. 

Now,  Sir,  I have  long  been  thinking  of  the 
body  which  pofl'efles  the  greatefl:  quamuy  of  this 
wonderful  charcoal  and  inHanimable  air,  wh.ch, 
according  to  you,  both  killsy  murijhei^  an  : Jimu^ 
lates  the  animal  ; and  coal  is  the  bo<Jy,  as  the  bur- 
ning of  an  ounce  of  coal  will  injure  a greater 


with  the  profound  fubjeft,  fuch  errors  may  be  found ; for  in. 
deed  I am  not  anxiou*  about  them,  othcrwife  1 do  not  !•  now 
what  our  gentlemen  with  their  “ little  blue  backed  buoki** 
would  do  if  it  was  not  for  thefe  trifles ; thcrcfjrc,  I think  they 
anfwer  the  purpofe  of  a fly  cage,  to  attraft  all  the  noxious  in. 
infefts.  And  every  fpacious  room  (hould  have  fuch  a eage. — 
For,  if  I had  had  a few  more  catch  words  mifplaccd,  this  ieirned 
fly  might  not  have  been  fo  illiberal,  as  they  would  have  fornoed 
the  bails  of  hit  criticifm  But,  let  me  give  a little  advice  to 
you  and  the  reft  of  your  gentry.  Y u arc  not  fuppoied  to  be  a 
txxly  of  men  who  are  at  ail  converfant,  or  have  a critical  know, 
ledge  of  thofc  very  abftrufe  fubjeAs  ; but,  if  you  were  to  fre- 
quent the  refort  of  men  of  Ica.ning,  you  might  there  glean 
enough  to  make  up  your  monthly  budget;  here  the  ignorant 
part  of  the  public,  who  form  their  opinions  upon  your  decrees^ 
might  form  them  more  juftly.  But  I am  afraid  there  is  too 
much  intrigue  wnth  bookfcllcis  and  authors  for  you  to  aft  fo 
omdidly ; being  the  mere  mercenary  tools  of  others. 
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quantity  of  pure  air  than  the  fame  weight  of  any 
ocher  body,  and  you  fay  the  coal  injures  the  air  by 
giving  it  charcoal  and  inflammable  air,  and  in 
pure  coal  very  few  ajhes  remain.  Then,  Mr. 
Cavendifh,  coal  ought  to  be  the  moft  nouriflung 
food  an  animal  can  fubfift  upon  ; fuperior  to  oil, 
as  it  injures  the  air  in  a greater  proportion  than  it 
does:  that  is,  it  gives  it  more  of  thefc  nourifliing 
and  (Simulating  bodies,  viz.  charcoal  and  inflam- 
mable air.  Now,  Mr.  Cavendifh,  by  putting 
your  theory  to  the  teft,  if  you  were  to  try  to  live 
upion  coals.  No,  Sir,  I (hould  be  forry  your  ex- 
periments fliould  kill  you,  I can  only  fay,  “ go  to 
bed,  go  to  bed”  and  dream  no  more  of  fuch  idle, 
ridiculous,  and  foolifli  abfurdities.  But,  awake  ; 
with  your  eyes  open  to  candour,  truth  and  juf- 
tice. 

It  appears  the  mofl:  extraordinary  doilriney  that, 
in  refpiration  the  lungs  difeharge  thofe  phlogiflic 
bodies,  viz.  inflammable  air  and  charcoal,  and  re- 
ceive pure  air,  the  acefeent  principle.  The  food 
of  animals,  being  the  acefeent  vegetables,  while 
the  animal  is  fo  high  a phlogiflic  body,  and  ha- 
ving a conftant  temperature  of  96  deg.  of  heat  ; 
alfo,  its  difeharges  are  fo  phlogiftic.  But  let  us 
put  this  dodtrinc  to  the  tdh  * Inflammable 
air,  which  every  one  acknowledges  pofTefTes  a large 
quantity  of  phlogifbon  by  being  expofed  to  black 
blood,  it  is  abforbed  by  it  fo  as  to  lofe  its  inflam- 
mability, and  the  blood  turns  red.  Now  let  us 
examine  the  red  blood.  By  expofing  it  to  injured 
air,  or  foul  air  it  turns  black;  and  Dr.  Prieftley 
mentions  an  inflance  where  the  air  became  better, 
and  was  diminilhed  after  it  by  nitrous  air.  ( Prieft- 
ley, Vol.  iii.  p.  77.)  The  application  of  fixed  air 
to  blood  equally  turns  it  black.  In  fhort  ail  phlo- 
gifticated  bodies,  oils,  fpirits,  falts,  &c.  turn  black 
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bIof>d  red.  All  acids  and  other  depWogifticatcd 
bodies,  even  water,  turn  red  blood  black  ; nay 
blood  turns  black  in  vacuo  where  no  phiogiilon 
can  get  to  it,  but  only  has  liberty  to  exhale  its  own 
(as  related  by  Father  Beccaria)  and  the  change  is 
too  immediate  to  fuppofe  it  is  from  puirefa<Jlion. 
But  as  (frong  a fad:  as  any,  is,  that  animal  phlo- 
glrton  turns  blood  immediately  red ; this  is  feen 
very  ftrikmgly  in  the  animal  urine  when  taken  in 
its  moil  rich  ftate  as  difeharged  from  a perfon  un- 
der a high  fever.  For  when  the  phlogiilon  is 
rapidly  fet  loofe  and  difeharged,  then  ir  will  have 
the  flrongeft  cfFed,  turning  the  blackcft  blood  im- 
mediately red.  That  urine  is  compofed  of  phlo- 
giilon no  one  can  doubt,  from  its  poflclRng  fuch  a 
quantity  of  volatile  ammoniac  falts,  and  from  its 
volatile  pungent  fmell.  The  faliva  has  the  fame 
effed,  which  is  another  phlogiilic  animal  juice.— 
Befidcs  the  rays  of  the  fun  have  the  fame  effed. 
But  water  has  juft  the  oppofite  effed  All  thefc 
fads  arc  fo  very  ftriking  they  muft  make  us  enter- 
tain little  doubt.' 

Bur,  1 will  finifh  with  my  obfervations  upon  the 
cameleon,  which  is  well  known  to  live  almoft  with- 
out food  ; there  being  well  attefted  fads  of  a 
finglc  fly  fubiifting  it  for  a month : nay,  it  can 
fublift  without  that  fly.  Sec  its  natural  hiftory.— 
Therefore,  I fuppofe,  Mr.  Cavcndilfi,  you  will 
allow  thefe  two  things.  Firft,  that  it  is  an  animal 
which  requires  very  little  food.  Secondly,  that  it 
can  have  very  little  charcoal  and  inflammable  air 
to  give  to  the  air  in  refpiration,  and,  that  it  might, 
in  confcqucncc,  do  without  lungs ; as,  according 
to  you,  thefc  noxtouiy  nomijhin^^  and  Jhmulaiing  bo- 
dies, viz.  charcoal  and  inflammable  air,  would  not 
pojftkly  be  in  fuch  abundance  as  to  require  their 
difeharge,  the  wonder  being  how  the  animal  could 

fubffft 


( ) 


fubfirt:  upon  fo  little  nourifhment.  But  know,  Mr, 
CavenJiih,  that  it  has  a greater  proportion  of 
lungs  than  any  other  animal;  it  being  compara- 
tively almofl  all  chejl ; nay,  nature  not  faiisfied 
with  that,  has  given  it  a fingular  power  of  throw- 
ing into  its  cellular  membrane,  over  all  its  body, a 
great  quam ity  of  air,  which  muft  be  expofed  to 
its  blood  and  juices,  fuelling  and  enlarging  all 
its  furtacc,  and,  as  it  fuhfidcs,  or  forces  out  the  air, 
loaded  with  your  charcoal  and  intlammable  air, 
it  takes  frefh  air  in  again.*  Now  you  muft  fay. 
Ml.  Cavendifh,  this  fly  pofteft  fo  much  ol  thefe 
nourifhing  and  ftimulating  bodies,  that,  if  nature 
had  not  given  it  this  lingular  and  extraordinary 
faculty  of  making  its  body  in  a manner  all  lungs  ; 
it  would  not  havc.bcen  able  to  have  difchargcd,  in 
the  courfe  of  a month,  all  the  nourifhing  and 
ftimulating  bodies  which  this  fly  polTeft,  befides, 
the  quantity  which  the  camelcon  would  require  for 
its  nourilhment  and  animal  heat. 

But,  Mr.  Cavendifh,  let  us  fee  hovv  thefe  phe- 
nomena agree  with  my  theory.  As  it  has  little 
food  toanraeft  and  decompound  the  air,  therefore, 
that  which  it  has  to  form  its  blood  ought  to  be  as 
much  expofed  to  the  air  as  poftible,  in  order  to 
attraft  as  much  of  the  air’s  fire  to  fupport  its 
animal  heat.  And  that  its  blood  does  attraft:  a 

* Chamber?’  diftlonary  fays,  “ The  trunk  of  the  body  is 
properly  all  bread,  for  ihe  creature  has  no  belly,  its  ribs  being 
continued  to  the  ilia.”  Phis  erideiuly  (hewing  that  its  princi- 
pal organ  is  its  lungs,  and  having  no  belly,  (hews  it  requires  very 
little  food  ; it  having,  in  a manner,  no  organs  to  digeft  it. — 
“ The  thickneffl  of  its  body  is  not  to  be  determined,  as  the 
creature  alters  that  at  pleafure  whilft  it  more  or  lefs  inflates  ite 
body ; and  this  Inflation  not  only  goes  through  the  whole 
body,  but  into  the  legs  and  tail.”  Hovr  clearly  nature’s  defign 
is  to  throw  into  this  animal  as  much  air  as  poflible,  as  it  has  pe- 
culiar organs  for  the  purpofe. 
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greater  proportion  of  fire,  is  proved ; for,  its  fur- 
facc  being  lo  phlogittic,  as  its  fkin  (another  fin- 
gularity  of  the  animal)  changes  its  colour  into 
fuch  vivid  and  varied  hues. 

But  I fee,  in  the  Monthly  Magazine,  that  Mr. 
Gren  has  fome  experiments  to  prove  that  no  pure 
air  is  received  into  the  blood  by  refpiration.  Bur, 
nailed  to  this  infatuated  French  theory,  he  fuppo- 
fes  that  the  animal  dies  from  fufFocation,  the  lungs 
not  difeharging  thefe  phlogiffic  bodies*  So  this 
acefeent  vegetable  food  produces  fo  much  phlogif- 
ton  that  the  animal  requires  the  lungs  to  be  ae'fing 
every  moment,  and,  if  they  Bop  their  function 
but  for  five  minutes,  death  enfucs.  Alfo,  it  re- 
quires its  animal  heat  of  96  to  be  conftantly  dif- 
eharging its  phlogifton,  as  free  fire  ; befides,  its 
difeharges  are  fo  phlogiftic.  Nay,  the  Cameleon 
requires  more  than  any  other  animal,  all  thefe 
difeharges  of  phlogifton  which  it  received  from 
the  fly,  O Wonderful  1 

1 alfo  fee  in  the  Monthly  Magazine,  an  account 
of  experiments  that  vegetables  decompound  pure 
air  into  fixed,  and  alfo  decompound  fixed  air  again; 
fuch  hocus  pocus  experiments  and  opinions  are  fo 
grofsly  abfurd  that  they  delervc  no  anfwcr. 

Men,  under  the  influence  of  the  French  theory, 
are  Bill  introducing  moB  Angular  doctrines,  mif- 
conBruing  the  moB  obvious  experiments.  See  an 
account  of  M.  Dc  SafTure,  jun.  experiments  in  the 
Monthly  Magazine  for  the  month  of  April,  1798. 
It  fays,  “ In  the  fame  valuable  number  we  find  an 
Effay  by  M.  De  Sassure,  jun.  on  the  queBion,* 

Is  the  formation  of  carbonic  acid  eflential  to 
vegetation?”  From  feveral  ingenious  experi- 
ments on  vegetation  in  atmofpheric  air,  mixed 

* The  abfurUitics  of  which  opinioa  fee  p.  72  of  ,thi»  Letter. 
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with  difFerent  proportions  of  carbonic  acid,  and 
in  armofpheric  air  deprived  of  carbonic  acid,  Mr. 
De  S.  has  deduced  the  following  laws: 

r.  That  plants,  like  animals,  are  continually 
forming  carbonic  acid  while  vegetating,  cither  in 
the  light  or  fhade. 

2.  That  like  animals,  they  form  this  carbonic 
acid,  by  means  of  the  oxygen  of  the  atmofphcre; 
and  that  the  reafon  why  the  formation  of  this  acid 
is  not  always  rnanifcfl,  is  its  being  immediately 
decompofed. 

3.  That  the  prefence,  or  rather  the  elaboration- 
of  carbonic  acid,  is  neceffary  to  vegetation  in  the 
light. 

4.  That  light  is  favourable  to  vegetation,  by  con-- 
fributing  to  the  decompofition  of  carbonic  acid. 

5.  That  plants,  while  vegetating  in  the  light, 
can  fupport  a dofe  of  carbonic  acid  fo  ftrong  as  to 
deftroy  them  when  in  the  fhade.” 

The  vegetable  juices  having  a far  lefs  attraiflion 
for  the  fixed  fire  of  the  atmofphere,  therefore  do 
not  decompound  its  pure  air  into  fixed  air;  but, 
only  take  a part  of  its  fixed  fire,  bringing  it  nearer 
to  the  ftate  of  azote.  It  is  for  this  reafon  that 
vegetables  require  an  airy  lituation,  the  vege- 
table receiving  a part  of  the  air’s  fixed  fire,  and 
frefh  air  is  immediately  applied  by  the  wind’, 
fo  that  it  may  receive  a part  of  its  fixed  fire;  but 
not  fo  much  as  to  form  the  air  into  fixed  air; 
which  is  eafily  afeertained  by  receiving  a current 
of  air,  which  is  conflantly  palling  through  a tube, 
wherein  are  placed  a number  of  vegetables,  and 
examining  this  air  by  lime  water.  But,  if  a vege- 
table is  placed  in  clofe  veffcls,  then  it  will  not 
<rrow  luxuriantly  (not  having  the  free  current  of 
the  atmofphere  to  give  to  it  its  fuperabundant  fire) 
and  it  will  receive  all  the  air’s  fixed  fire,  forming  ic 
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to  fixed  air.  Alfo,  vegetables  having  a quantity 
of  fixed  air,  mixed  along  with  the  atmofpherical 
air,  they  arc  vegetating  in,  their  watery  juices  will 
imbibe  it,  as  water  w’ould  do.*  And  even  as  I 
have  all  along  fuppofed,  this  fixed  air  circulating 
m the  vegetables,  mixed  with  their  juices,  may 
receive  fuch  a quantity  of  fire  from  the  fun  as  to 
be  difeharged  as  air ; in  the  fame  manner  as  fixed 
air  is  formed  into  pure  air,  when  united  with 
water  by  the  fun’s  rays.  And  alfo,  when  it  is 
floating  in  a moift  atmofphere,  as  I have  (hewn.— 
And  that  pump  water,  &c.  which  only  contains 
fixed  air,  will  by  expofure  to  the  fun,  produce 
pure  air,  is  w ell  known  : but,  upon  the  water's  ge- 
nerating the  pure  air,  the  water  turns  green,  from 
a number  of  animalcules,  as  Dr,  Ingenhoufz  and 
others  have  (hewn.  And  w hen  the  water  is  thus 
incorporated  with  thefe  green  animalcules,  and 
having  given  out  its  pure  air,  if  you  go  on  im- 
pregnating it  with  fixed  air,  it  will  continue  to 
generate  pure  air.  Therefore  w hen  water,  w hich 
before  expofure  to  the  fun,  only  gave  out  fixed  air; 
after  expofure  gives  out  pure  air  ; and  at  the  time 
when  the  pure  air  is  difeharged  from  the  water, 
great  numbers  of  green  animalcules  appear:  al- 
lowed by  every  one.  Then  thefe  green  animal- 

* It  is  the  fame  in  the  animal  body  ; fiom  great  inanation 
the  inhaling  vcffels  of  the  furface  wll  imbibe,  from  the  circum- 
ambient air,  a confidcrable  quantity  of  ntalter.  See  Dr.  Wat- 
fon’s  Effays.  A jockey,  in  the  courfe  of  a fliort  time,  how 
confidcrably  heavier  he  got,  though  he  had  only  drank  a glafs 
of  wine.  But,  in  a (fate  of  health,  or  \vhcn  the  vefTcls  were 
properly  filled,  the  fyftcm  would  have  difeharged  matter,  inllcad 
of  receiving  it.  Therefore,  what  vegetables  do  In  tins  confined 
unvcgitatlng  (late,  is  no  argument  what  they  do  in  their  healthy 
ftate  in  the  open  air ; they  refpirc  by  their  leaves,  therefore,  in 
great  inanation,  a fimilar  (late  to  the  jockey,  tlrey  will  imbibe 
^ir  and  moitlure  from  the  atmofphere. 
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cules  miifl:  adt  upon  the  fixed  air  by  arrefiing  the 
fun’s  rays,  appears  clear;  for,  filk  does  the  fame, 
otherwife,  if  thefe  animals  adted  at  all  upon  ihe 
air,  it  would  be  by  decompounding  pure  air  into 
fixed  air,  and  not  fixed  air  into  pure  air. 

And,  I fhould  hope,  Mr.  Cavendifh,  you  will  not 
alTert  that  theie  animalcules  differ  fo  far  from  all 
other  animals ; that  inffcad  of  difcharging  charcoal, 
as  you  fuppofe,  by  the  air,  they  really  imbibe  it ; for 
after  the  procefs,  no  charcoal  is  generated. 

That  light,  or  rays  of  the  fun,  are  neceffary  to 
vegetation,  for  thofe  plants  which  do  net  receive 
them,  arc  blanched,  lofing  that  fine  vegetable  aro- 
matic oil.  Which  is,  from  this  cauie,  the  rays 
of  light  receiving  that  impulfe  or  motion,  pene- 
trate the  vegetable,  and  enter  into  its  fubftance. — 
But  heat,  or  fire,  which  has  not  that  impulfe,  does 
not  enter  fo  well  into  the  vegetable,  fo  as  to  unite 
with  its  fubftance ; it  is  juft  the  fame  with  the  me- 
tallic earths,  or  calces.  By  expofing  the  calces  of 
filver,  mercury,  gold,  manganefe,  &c.  tp  the  rays 
of  the  fun  (See  Schcele,  p.  77 J ; the  calces  were 
reduced,  forming  metals;  but,  if  they  were  expo- 
fed  to  the  fame  heat  as  thofe  rays  produced,  no  rc- 
dudlion  would  take  place;  the  fire  not  having  that 
impulfe  of  motion  as  light,  to  penetrate  the  calces 
and  enter  into  its  fubftance,  fo  as  to  reduce  them. 
And,  that  it  is  heat  alone  which  reduces  metals,  is 
certain  ; for,  if  you  apply  a greater  degree  of  heat, 
which  heat  (hall  pafs  through  black  bodies  before 
it  arrives  at  the  calces;  it  will  neverthelefs  reduce 
them. 

Out  of  the  numerous  arguments  I have  brought 
in  my  different  publications,  to  prove  that  alkaline 
falts  are  fixed  fire,  I ftiall  quote  one  in  my  Che- 
mical Efiays.  In  forming  the  calcareous  earths 
into  lime,  in  attending  to  the  procefs  accurately, 
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we  m:iy  obfervc  diflerenc  phenomena;  at  firft  the 
fixed  air  and  waccr  are  expelled,  and  ihe  earth  fa- 
turated  with  loofe  fire.  But  if  you  pufli  the  pro- 
cefs  farther,  the  fire  will,  infiead  of  taking  this 
loofe  faturation,  become  more  fixed,  penetrating 
the  earth,  fo  as  to  become  alkalefcent:  and  in  this 
ftate  the  lime  becomes  light  and  fpungy,  having 
lofl  part  of  Its  earth,  and  will  not  do  for  mortar, 
the  workmen  rejeding  it,  as  being  ufelefs ; for  it 
will  not  fplit  and  fall  into  powder  with  water.  I 
have,  by  carrying  on  the  procefs  for  a long  time, 
made  it  almoft  an  alkaline  fait,  turning  it  perfedly 
mild,  in  refpcct  to  its  caufticiry,  and  having  the 
properties  of  alkalis  in  m off  of  its  qualities.”! 

Many  of  the  leading  philofophers,  after  the 
publication  of  my  Treatifc  on  Air,  feeing  in  what 
a ridiculous  light  1 had  placed  their  dodrine,  and 
how  untenable  their  own  principles  were  ; imme- 
diately fled  to  the  French  flandard,  as  the  only 
one  which  could,  in  any  manner,  make  any  head 
againft  my  fyftcm  ; and  hoping,  by  their  numbers 
and  great  names,  to  fupprefs  invefligation,  reafon, 
and  truth.!  But,  magna  rji  zeriins  ct  pTiS'i-alebii. 

Now 


■f  * I have  proved,  In  my  ITioughts  on  Air,  that  the  cauf- 
ticity  of  lime  does  not  depend  upon  the  abfencf  of  its  fixed  air, 
but  upon  its  faturation  of  loofe  fire  ; which  fire,  when  it  be- 
comes adfivc  by  water,  &c.  burns  or  confumes  bodies.  Now, 
this  experiment  proves  it  : for,  when  the  fire  is  fo  pulhed  in  the 
procefs,  as  to  be  more  fixed  in  the  earth,  fo  that  moifture,  &c. 
cannot  expel  it,  the  lime  then  becomes  mild  ; — and  it  will  bear 
no  other  explanation.  The  idea  of  its  wanting  its  acid  to  neu- 
tralize the  earth,  is  quite  inadequate  to  the  phenomena  ; for  it 
ought  in  this  cafe  to  have  become  more  caufiic  at  the  latter  part 
of  the  procefs,  infiead  of  its  becoming  perfcftly  mild,  and  of  an 
alkilefcent  quality. 

! 1 fee  in  a late  publication,  an  opinion  of  mine  given  to  Dr. 
I.atham  ; which  I had  repeatedly  publifhed  long  before.  That 
part  of  the  elcdtical  fire  which  is  obferved  in  a fpaik,  comes 

from 


( IIO  ) 

Now  let  us  confider  what  all  their  boafted  dif- 
coveries  amount  to;  why,  that  the  animal  lungs  are 
a coal  pit.  The  air  receiving  by  them,  from  the 
blood,  the  very  identical  lame  bodies  which  col- 
liers draw  from  their  coal  pits,  viz.  coal  and  in- 
flammable air.  Let  X.\\\s  great  difco'very  be  handed 
down  to  pofterity,  as  the  important  refult  of  the 
experiments  of  our  modern  chernifts.f  Fame, 
let  thy  trumpet  found  to  future  ages  this  glorious 
truth,  of  the  1 8th  century.  Let  poets  paint  fome 
emblematical  fidion,  perfonating  the  philofophers 
and  the  furprifing  coal  pit. 

Impreft  with  this  great,  wonderful,  and  furpri- 
fing difeovery,  my  imagination  painted  to  me  the 
the  feene  in  Macbeth  ; the  w itches,  and  Hecate 
with  her  Vap’rous  drop  profound”  caught  from 
“ the  corner  of  the  moon,”  dancing  round  the  caul- 
dron : emblematical  of  you,  philofophers,  and  the 
coal  pit ; with  your  profound  magic  arc  dancing 
around  it,  and  with  the  light  airy  ftep  of  a French 
cotillon;  each  philofopher into  the  caul- 
dron fome  experiments  and  fuggeftions ; and  the 

ftom  the  air ; the  air  being,  in  confequence,  injured.  To  prove 
which,  I (hewed  tlie  fpark  taken  in  vacuo,  has  not  any  luminous 
brilliancy.  But  thefe  things  arc  trifles,  my  name  was  never  to 
be  mentioned,  for  that  \vas  their  great  policy.  Dr.  Prieilley, 
I have  (hewn,  has  taken  many  of  his  opinions  ftom  mine,  but 
never  once  hints  at  my  name. 

f From  calculating  the  quant’ty  of  pure  air  turned  to  fixed 
air,  in  the  courfc  of  twt  nty-four  hours,  by  one  man  ; and  the 
proportion,  they  fay,  of  charcoal,  which  pure  air  requires  to  its 
forming  fixed  air  ; we  are  brought  to  this  data,  that  many  pounds 
of  charcoal  mu!l  be  difeharged  by  every  man’s  lungs  in  the 
courfe  of  tv  c.  ty-four  hours  : but,  as  coal  confifts  of  both  char" 
coal  and  inflammable  air,  they  fay,  then  it  is  nearer  the  body 
which  the  lungs  difeharge,  fo  that  many  pounds  of  it  mud  be 
paffed  through  the  tender  veflels  of  the  lungs  in  twenty-four 
hou  s,  without  either  injuring,  or  blackening  them.  O Wonder- 
ful procefs,  you  wife  aerial  chemifts,  it  is  a moll  curious  coal  pit! 
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forcfnofl:  of  thcfe  nerial  beings,  which  fcemcd  load- 
ed with  the  heavidt  burthen,  and  which  even  made 
the  pot  to  boil  over,  was  the  two  experiments  of 
burning  inHammablc  air  and  oxygen  gas,  forming 
water ; and  oxygen  gas  and  azote  forming  the  ni- 
trous acid  with  the  eledtrical  fire.  Upon  thefe 
• experiments  being  thrown  in,  the  air  rung  with 
acclamation  ; even  a number  of  fnarling,  barking, 
curs  added  to  the  noife.  At  lad  a majeftic  figure 
appears,  called  truth  ; having  in  one  hand  reafon^ 
and  in  the  other  common  lenfe,  from  whom  a 
little  puff  of  wind  arofc  and  diflipated  the  whole. 
They  vanilhed  into  airy  nothing,  “ And  left  not  a 
wreck  behind.” 


Ohfcrvatlons  upon  Count  Rum  ford’s  Pupet  i 

I lliall  now  make  a few  remarks  upon  Count 
Rumford*s  Paper,  in  the  Phil.  Trans.  He  cer- 
tainly deferves  every  compliment  from  the  pub- 
lic for  his  ufeful  refcarches  ; but  I mud  beg  leave 
to  make  a few  flridurcs  upon  his  paper,  on  firing 
gunpowder 

Now,  let  us  confidcr  what  gunpowder  is  formed 
of;  the  drongeft,  according  to  Dr.  Waifon,  is 
nitre  eighty  parts,  charcoal  fifteen,  fuiphur  five, 
of  thefe  ingredients  nitre  makes  the  larged  pro- 
portion. We  fhall  fee,  in  the  fcquci,  that  one 
pound  of  nitre  is  compofed,  according  to  Mr. 
Lavoider,  of 

Potafh  7 oz.  6 gros.  51.  84  grs,=45i  5.84  grs. 

Dry  acid  8 — i 21.16 «=4-,oo.  j6 

The  above  quantity  of  dry  acid  is  compofed  of 
Oxygen  6 oz.  3 gros  66.  34  grs.==j738.34  grs. 

Azote  1 — 5 25.  82 =»  ‘^61,82.” — 

The 
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The  Count  has  clearly  fhewn  that  the  force  of 
firing  gunpowder  is  confidcrably  Wronger  than 
Mr.  Robin’s,  who  only  made  it  one  thoufand, 
times  greater  than  the  mean  prefTure  of  the  at- 
niofpherc ; while  he  makes  it  equal  to  fifty  thou- 
fand.  But,  the  gunpowder,  in  the  Count’s 
experiment,  had  not  all  its  force,  as  it  was  fired  • 
in- a clofe  veflTcl  and  had  not  liberty  to  expand  in 
the  atmofphere;  for,  by  this  expanlion,  all  the 
nitre  and  chvarcoal  are  burnt ; alfo  the  fulphur  is 
more  thoroughly  ignited,  and  their  fixed  fire  fet 
loofe.  To  prove  this,  it  you  fire  gun-powder  in 
pure  air,  its  force  will  be  contiderably  fironger,than 
when  fired  in  atmofpherical  air.  The  experiment 
is  to  take  a large  decanter,  w ith  a bladder  fixed  to 
its  mouth,  and  place  in  the  bottom  of  it  a piece  of 
hot  iron,  and  then,  gradually,  drop  upon  the  iron, 
repeatedly,  fmall  grains  of  the  powder  from  the 
bladder.  By  this  means  you  will  be  able  to  burn  a 
great  quantity  of  powder,  and,  you  will  find,  ac- 
cording,to  the  purity  of  the  air,  in  the  decanter, 
the  powder  will  fire  with  difierent  forces.  By 
firing  in  this  manner,  very  firong  powder,  parti- 
cularly that  made  with  dephlogifticated  marine 
acid,  and  an  alkali,  in  the  purell:  air,  all  the  fixed 
fire  of  the  powder  will  be  fet  loofe,  viz.  that  from 
the  alkali,  which  is  the  principal  part ; and 
alfo,  that  of  the  charcoal  and  fulphur  : fo  that 
there  only  will  remain  an  acid  vapour,  with  a 
little  of  tine  aihes  from  the  charcoal.  When  the 
refiduum  is  to  be  examined  accurately;  either  a 
piece  of  heated  filver,  or  the  eledric  fpark,  are 
the  bell  to  fire  the  gunpowder. 

Now  let  us  coiifider  the  way  in  which  Mr. 
Lavoifier’s  theory  explains  it.  Ibe  fuppofed  ca~. 
lortc,  in  the  nitrous  acid,  is  attradled  by  the  char- 
coal, forming  fixed  air.  Bur,  he  himfclf  is 
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obliged  to  acknowledge.,  Mr.  Lavoiiler  fays,  p.' 
453.  of  his  Nomenclature,  1 have  tried  fome 
“ kinds  which  have  produced  almoll  double  the 
effect  [meaning  the  force  of  the  cxplofionj  of 
ordinary  gunpowder,  although  they  give  out  a 
“ fixth  part  Icfs  of  gas  during  deflagration.” 

As  the  fulphur’s  attratffion  for  this  pure  air 
could  only  fet  the  fuppofed  caloric  loofe,  for  they 
generate  no  air,  but  condenfe  air.  Then  of  what 
fcrvice  is  the  alkali  ? none  according  to  them  ; 
while  every  orte  who  is  acquainted  w iih  the  com- 
pofition  of  gun-powder,  knows  that  all  its  force 
depends  upon  the  quantity  of  the  alkali  it  con- 
tains. Then,  according  to  thefc  wonderful  ihe- 
orifls  wc  Ihould  find,  after  the  operation,  all  the 
azote,  or  nitrous  air,  which  the  pure  air  of  the 
acid  was  combined  with;  the  alkali  entire,  united 
with  the  vitriolic  acid,  and  an  immenfe  quantity 
of  fixed  air,  which  fliould  be  formed  from  the 
pure  air  of  the  acid  and  the  charcoal.  They  in- 
form us  that  the  great  heat  generaietl  in  forming 
phofphorus,  or  fulphur,  into  the  phofphoric  or  vit- 
riolic acids,  comes  from  the  pure  air  being  conden- 
fed  in  the  operation.  Now,  wonderful,  that  this 
already  condenfed  air,  which  they  fuppofc,  in  this 
mineral  acid,  fhould  poffcls  all  this  fire,  fo  as  to 
caufc  fo  wonderful  an  explolion ; nay,  upon  part- 
ing with  its  fuppofed  azote  or  bafis,  they  ought  to 
be  aerilized.  Can  we  believe  a theory  fo  prepof- 
terous  and  abfurd,  which  fuppofes  that  all  thefc 
phlogiftic  bodies,  w hich  difappear  in  the  procefs, 
do  not  contribute  an  atom  of  fire  to  the  combuflion ; 
it  all  proceeding  from  the  condenfed  pure  air  in  the 
nitrous  acid.  Hov/  hard  it  is,  in  this  prejudiced 
trifling  age,  I Ihould  have  fuch  abfurd: t ics  fo  re- 
peatedly to  combat.  But  I lhall  confider,  more 
particularly.  Count  Rumford’s  experiments.  He 
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f«ys,  p.  233.  *'  But  what  will  become  of  this 
“ theory,  and  of  all  the  fuppofitions  upon  which 
« it  is  founded,  if  I fliall  be  able  to  prove,  as  I 
**  hope  to  do  in  the  moft  fatisfadlory  manner,  that 
the  force  of  fired  gunpowder,  inftead  of  being 
**  1000  times,  is  at  leaft  50,000  greater  than  the 
mean  prelTure  of  the  atmofphere  ?” 

Now  he  fees  the  impropriety  of  attributing  this 
immenfe  force  to  the  generating  of  airs,  accor- 
ding to  Mr.  Lavoilier’s  theory.  But,  which  he 
feems  to  adopt;  as  th«  general  principles  of  it 
are  as  neceflary  to  eftablifh  his  own,  which  is 
that  “ To  arife  principally  from  the  elafficity  of 
the  aqueous  vapour  gtntYzted  from  the  powder  in  its 
combuftion.”  In  order  to  find  fufficient  water  for 
this  theory,  he  fays,  it  is  even  generated  in  the  pro- 
cefs.  But  they  do  not  allow  that  any  of  thefe 
bodies  contain  inflammable  air,  to  generate  it ; ta 
carry  their  fuppofition  fo  far,  as,  that  the  alkali 
contains  it  along  with  azote  ; then  we  fhould  have 
this  azote  alfo  fet  loofe,  after  the  procefs,  fo  as  to 
add  to  thefe  wonderful  generation  of  airs.  But, 
Mr.  Lavoifier  does  not,  even  hint  at  fuch  a pre- 
pofterous  idea.  The  late  experiments  of  Dr, 
Girtanner  fbew,  that  the  alkali,  according  to  their 
theory,  is  formed  of  pure  Carbone.  Then  the  al- 
kali would  form  with  the  pure  air  of  the  acid’s; 
fixed  air,  in  the  combuftion.  Good  heavens  I 
what  a generation  of  airs  there  ought  to  be  in  this 
combultion.  But  two  neceflary  queftions  in- 
trude themfelves : from  whence  comes  all  the 
caloric  to  produce  the  immenfe  fire  in  the  com- 
buftion,  and  alfo  to  aerilize  all  thefe  aerial  bodies  ? 
and,  if  thefe  airs  are  obferved  after  the  procefs? 
The  firft  queftion  they  anfwer  by  faying,  that  all 
this  wonderful  caloric  is  in  the  condenjed  pure  air, 
in  the  nitrous  acid.  Aftonifhing!  As  to  the 
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other  queftlon,  they  admit  thefc  airs  are  not  ge- 
nerated. But  the  Count  himfelf,  with  all  his  at- 
tachment to  their  theory,  fays,  ” it  is  dangerous 
*•  to  admit  the  adion  of  an  agent  (viz.  caloric) 
“ whofe  cxiftcncc  is  not  yet  clearly  demonftrated.” 
But  what  proves  clearly  that  the  charcoal  is 
not  eflential  in  this  fulminating  procefs,  is,  that 
nitre  will  fulminate  with  an  alkali  and  fulphur, 
without  the  charcoal ; therefore,  Mr.  Lavoificr’s 
doftrine  is  diredlly  contradided : for  here  is  no 
charcoal  to  unite  w'ith  the  fuppofed  pure  air  of 
the  acid.  The  true  explanation  is  this,  the  ni- 
trous acid  being  united  with  the  alkali,  along 
W'ith  charcoal  and  fulphur  ; the  charcoal  as  being 
a very  combuftibic  fubftance,  being  ground  in- 
to a fine  powder,  and  mixed  w ith  the  other  ingre- 
dients; upon  fire  being  applied,  it  immediately 
fakes  fire ; and  as  the  fulphur  is  the  next  body  for 
being  fufccptible  of  combuflion,  it  alfo  takes  fire, 
and  the  heat  generated  is  fo  confiderable  as  to  give 
that  adlivity  to  the  nitrous  acid,  that  it  penetrates 
the  alkali,  fetting  its  fire  loofe  as  adlual-  This 
acid,  when  applied  to  that  phlogiftic  body,  cf- 
fential  oil,  will  of  itfelf,  without  the  aid  of 
heat,  or  pure  air,  fet  fuch  a quantity  of  their  fire 
loofe  as  to  generate  combuflion.  If  the  alkali  is 
united  with  the  dcphlogiftic  marine  acid,  the  leaft; 
attradlion,  without  heat,  will  make  them  explode, 
as  we  have  jufl  obferved ; or,  if  a powder  be  for- 
med of  nitre,  an  alkaline  fait,  and  fulphur,  and 
heated  to  a certain  degree,  they  will  explode : a well 
known  experiment.  Here,  in  thefc  proccfTcs,  they 
can  only  be  explained  upon  my  hypothefis;  the 
fire,  fet  loofe  from  the  alkali,  unites  with  the  ni- 
trous, or  marine  acids,  and  flies  of  with  them  ; 
caufing  the  cxplofion.  Heat  of  itfelf  has  no 
pxplofive  force;  it  is  owing  to  its  being  united  to 
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bodies  as  acids,  water,  &c.  That  it  has  any  me-i 
chanical  powers,  is  proved  from  this ; form  a hollow 
globe  of  gold,  and  heat  it  as  intenfeas  poffible,  the 
heat  will  not  expand  or  burft  the  globe.  The  Count 
fays,  that  the  cxplofion  is  owing  to  water  being  for- 
med into  a caloric  vapour.  But  it  is  furprifing,  that 
when  an  hypochefis  is  formed,  the  moft  obvious  and 
clear  facfls  pafs  unnoticed.  The  nature  of  this  won- 
derful claliic  vapour  he  has  fliewn  us.  He  fays,  p. 
226  “ Upon  examining  the  vent-plug  and  the 

pin,  they  w’ere  both  found  to  be  much  corroded 
“ and  damaged  ; though  I had  taken  the  precau- 
“ tion  to  harden  them  both  before  I made  the  cx- 
“ periment. 

“ I aftervvirds  repeated  the  experiment  with  a 
fimple  vent,  made  very  narrow,  and  lined  with 
” gold  to  prevent  its  being  corroded  by  the  acid 
**  vapour  generated  in  the  combuffion  of  the  gun- 
powder  ; but  this  vent  was  found,  upon  trial,  to 
be  as  little  able  to  withftand  the  amazing  force 
“ of  the  inflamed  gunpowder  as  the  others.  It 
**  was  fo  much,  and  lb  irregularly  corroded,  by  the 
**  explofion  in  the  firfl:  experiment,  as  tq  be  ren- 
**  dered  quite  unferviceable.” 

Let  me  afk  the  Count  this  queflion,  will  the 
vapour  of  water  corrode  gold?  But  here  he 
himfelf  allows  it  to  be  an  acid  vapour,  and,  will 
not  this  circumflance  alfo  inform  our  obffinate 
theorifts,  that  the  acid  is  not  decompounded,  but 
paffes  entire  : and,  I appeal  to  the  Count’s  experi- 
ments if  this  clear  elaflic  acid  vapour  is  not  the 
caiife  of  the  explofion,’’^  If  the  cxploflon  de- 

* If  it  W33  the  water  in  the  falts  that  made  the  cxplofion, 
the  moitlcning  the  powder  would  aiTift  the  explofion  ; but  every- 
one knows  it  would  counteradt  it,  and,  as  to  the  French  ex- 
periments of  M.  De  Betancour,  I have  no  great  opinion  of 
them. 

pended 


( II7  ) 


pended  upon  the  dccompofition  of  the  add,  if 
could  only  generate  fixed  air  or  water,  according 
to  their  theory.  Bur,  if  the  Count  will  explode 
the  fulminating  powder,  formed  of  nil  re,  fulphur, 
and  an  alkali  ; the  fame  acid  vapour  he  will  find 
cfcape,  corroding  the  gold ; or,  if  the  metal  be 
examined,  niter  its  corrofion,  it  will  be  found 
united  to  the  nitrous  acid.  Thefc  are  plain,  ob- 
vious and  limple  truths,  which,  it  is  impoflibic  to 
mifiakc;  and,  1 call  upon  the  Count  cither  to  ac- 
cede, or  invalidate  this  explanation  of  the  phe- 
nomena. He  alio  fays,  p.  248.  “ This  fub- 

fiance,  (meaning  the  refiduum  after  the  explofion) 
*'  which  was  of  a black  colour,  or  rather  of  a dirty 
“ .^fcy,  which  changed  to  black  upon  being  expo- 
fed  to  the  air,  had  a pungent,  acrid,  alkaline 
“ tallc,  and  fmclc  liKc  liver  ot  fulphur.  It  attrac- 
“ ted  moifiurc  from  the  air  with  great  avidity  — 
“ Being  moiftened  with  water,  and  fpirit  of  nitre 
“ being  poured  upon  it,  a ftrong  cfl'ervcfccnce  cn- 
fued,  attended  by  a very  ofTenfive  and  pcnctra- 
*'  ting  fmell.  Nearly  the  whole  quantity  of 
matter  of  which  the  powder  was  compofed, 
“ feemed  to  have  been  transformed  into  this  fub- 
**  fiance;  for  the  quantity  of  elafiic  fluid  which 
“ efcaped  upon  removing  the  weight,  was  very 
inconfiderable;  but  this  fubflance  wa3«o/5;;rer 
“ giiftpo'inder i It  was  not  even  inflammable." 

Now  here  it  clearly  appears  that  the  nitre  had 
loft  Its  acid,  as  it  cflcrvefccd  fo  ftrongly  with  frcfii 
fpirit  of  nitre.  But,  according  to  the  French 
thcorifis,  the  acid  mult  have  been  decompounded, 
and  its  pure  air  generate  with  the  carbons,  fixed 
air;  and  alfo  its  bale,  azote,  mull  have  been  let 
loofe ; then  what  an  immcnle  volume  of  airs  this 
fixed  air  and  azote  mufl  have  formed,  being  equal 
in  w eight  to  the  acid  and  charcoal ; according 
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to  this  theory  (which,  the  more  it  is  inveftigated 
the  more  abfurd  it  appears)  the  Count  fays,  The 

quantity  of  elaftic  fluid,  which  efcaped,  upon 
“ removing  the  weight,  was  very  inconfiderable.” 

But  let  us  fee  how  far  it  agrees  with  my  theory. 
Upon  the  explofion,  the  fixed  fire  of  the  alkali, 
charcoal,  and  fulphur  efcaped,  and  united  itfelf 
with  the  acid  of  the  nitre,  and  the  fulphur  (for  fince 
the  firfl;  days  of  chemirtry,  it  has  all  along  been 
taught  that  acids,  particularly  the  nitrous,  has  the 
flrongefl:  attradUon  for  fire,  cither  fixed  or  free) 
therefore  part  of  the  fire  united  with  the  acids, 
and  which  produced  the  explofion ; but  as  they  were 
confined  from  efcaping,  they  were  forced,  by  the 
immenfe  weight,  to  enter  the  mafs  again. f And 
when  frcfli  nitrous  acid  was  added  to  the  mafs,  the 
old  acids,  united  with  the  fire,  elcaped,  producing 
**  a very  olfenfive  and  penetrating  fmell.”;|;  I 
think  I need  not  comment  upon  their  theory,  which 
fays,  all  the  fire  comes  from  the  condenfed  pure 
air  in  the  nitrous  acid  ; for  here  is  the  pure  air 
condenfed  ; and  air,  in  its  condenfation  they  fay 
gives  out  all  its  fire  or  caloric,  as  in  the  burning 
of  fulphur  and  phofphorus.  Yet,  in  the  nitrous 
acid,  when  this  pure  air  efcapes  from  its  condenfa- 
tion, that  it  Ihould  give  out  fuch  an  immenfe  quan- 
tity of  fire  again,  is  truly  laughable : nay,  that  it  {hall 
now  aerilize,  both  its  bafe,  which  they  fay  is  azote, 

f As  according  to  Dr.  Darwin’s  experiments ; upon  air  be- 
ing ftrongly  in.chanically  comprelTcd,  it  will  give  out  heat:  fo 
of  the  nitrous  acid  in  thir,  procefs,  by  the  immenfe  mechanical 
force  exerted  upon  the  nittous  acid  vapour,  part  of  its  heat,  or 
fire  will  be  forced  from  its  chemical  combinatiou  with  the  acid  ; 
and  part  of  the  acid  will  be  forcibly  condenfed  into  the  alkadi 
again  ; but,  in  a phlogilticatcd  ftate,  that  is,  ftill  retaining  a 
quantity  of  fire. 

J Mr.  Scliecle  has  obferved,  that  when  nitre  has  been  much 
heated,  even  the  vegetable  acid  can  fet  its  nitrous  acid  loofe. 

and 
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arid  alfo  itfclf,  with  the  charcoal,  forming  fixed 
air.  And  this,  they  fay,  is  proved  from  Dr. 
Black’s  dodrine  of  latent  heat.  Can  we  believe 
rational  men  could  have  produced  fuch  a theory. 
O you  great  aerial  phitofophers  ! You  arc  true  in- 
habitants of  Swift’s  flying  ifland.  See  my  Letter 
in  the  Gentleman’s  Magazine,  for  Auguft,  1796. 

I fay  in  my  Trcatife  on  Air,  p.  18  and  49. 

‘ Now  let  us  confidcr  more  particularly  the  cir- 
cumflances,  half  an  ounce  of  oxygen-  gas,  in  being 
condenfed  into  the  phofphoric  acid,  is  fuppofed 
(agreeably  to  their  theory)  in  its  condenlation, 
to  produce  heat  equal  to  melt  34  oz.  of  ice:  but, 
when  a lefs  quantity  of  oxygen-gas  is  already 
condenfed,  and  hath  given  out  the  heat,  which  it 
does  in  its  condenfation,  that  it  fhall  produce 
nearly  an  equal  quantity  of  heat,  fo  as  to  melt 
32  oz.  of  ice,  is  an  evident  abfurdity.  Befides, 
as  we  have  before  obferved,  if  this  fame  quantity 
of  nitre  was  applied  to  phofphorus,  it  would  have 
melted  more  than  34  oz.  of  ice.  Oxygen  gas,  in 
its  aerial  ftate,  is  not  in  the  leaft  acid,  v/hilc  it 
is  fuppofed  to  poflefs  its  caloric  ; but  it  lofes  it 
upon  being  imbibed  into  the  fulphur,  and  phof- 
phorus forming  the  vitriolic  and  phofphoric  acids. 
Then,  when  it  has  entered  into  the  nitrous 
acid,  forming  that  ftrong  mineral  acid,  the  firfl 
in  point  of  acidity,  at  Icart:,  next  to  the  vitriolic 
acid,  which,  they  fuppofc,  contains  no  caloric. — - 
Can  we  ferioufly  think  it  takes  with  it  all  its  ca- 
loric? Nay.  it  mufl:  pofitively  take  with  it  more 
than  the  oxygen  gas  poflefTes,  as  it  produces  in 
combuflion  wi'h  phlogiflic  bodies,  more  hear 
chan  could  be  produced  from  the  fame  quantity  of 
oxygen  gas,  which  they  fay  it  poflefTes.  But  if  we 
are  to  philofophize  upon  this  experiment,  agree- 
ably to  the  Drs,  Black’s  and  Crawford’s  theories. 
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the  wonder  will  be  dill  greater ; for  in  the  experi- 
ment of  burning  nitre  and  fulphur,  the  fulphur  is 
formed  into  the  vitriolic  acid,  and  likewife  differ- 
ent aerial  bodies  are  formed  ; fo  m.uch  as,  had  the 
authors  of  this  extraordinary  theory^  endeavoured 
to  prove  that  a degree  of  hear,  equal  to  the  melt- 
ing  of  32  oz.  cf  ice,  had  difappeared  inflead  of 
appeared,  this  experiment  would  have  made  them 
ride  triumphant.  But  it  is  too  abfurd  for  merr 
who  defervedly  rank  fo  high  in  chemiftry  to  de- 
fend, For  heaven’s  fake  liffen  to  the  voice  of 
rcalbn,  nothing  can  be  gained  by  fuch  a contro- 
verfy.* 

* Chemidry  has  of  late  fulfered  very  great  in- 
novations ; and,  if  our  modern  philofophical  che- 
mids  go  on  as  they  have  done,  it  is  nor  known 
where  they  will  dop.  To  me  it  has  often  been 
matter  of  furprife,  that  none  of  the  old  regular 
chemids  have  borne  their  tedimony  againd  fuch 
degradations.  They  all  feem  to  be  in  a lethargic 
ftate,  as  if  bitten  by  the  tarantula. 

‘ One  of  the  fird  principles  of  chemidry  is 
that  of  chemical  attractions  ; and  our  anccdors  in 
this  fciencc  perfuaded,  chat  thefe  attractions  arc 
one  of  the  moll  fingular  phenomena  in  nature, 

* It  is  wonderful  how  this  French  theory  has  been  fo  gener- 

ally adopted ; and  even,  from  their  own  confeflion,  how  inade- 
quate it  is  to  account  for  the  phenomena.  Mr.  Lavoificr  fays, 
in  his  Elements,  p.  106.  “ By  the  foregoing  experiments,  th  ;t 

“ quantity  of  cliarcoal  fhould  melt  76.18723  libs,  of  ice,  and 
“ the  quantity  of  hydrogen  in  a pound  of  the  oil  fhould  melt 
“ 62.15053  libs.  The  fum  of  thefe  two  gpves  15H. 33776  libs. 
“ of  ice,  which  the  two  conflitiicnt  elements  of  the  oil  would 
“ have  melted,  had  they  feparatcly  fuffered  combuftion,  whereas 
“ the  oil  really  melted  148.88330  libs,  which  gives  an  excefs  of 
“ 10.54554  rtfult  of  the  experiment  above  the  calculated 

“ refult,  from  data  furniflied  by  former  experiments.”  The  rea- 
foa  is  this,  the  oil  contains  fpecifically  more  fire  than  charcoal. 

have. 
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t\ave  handed  down  to  us  a regular  table  of  therri. 
Particular  bodies  have  a very  ftrong  attraction  for 
6ach  other,  very  different  from  the  principles  of 
gravitation.  If  two  bodies,  having  an  attraction 
for  one  another,  arc  expofed  to  each  other’s  influ- 
ence, in  the  medium  of  a fluid,  they  will  coalefcc. 
Thus,  if  an  acid  and  alkali  arc  dropt  into  water; 
they  will  form  a neutral  fait:  fo  alfo,  whenever 
bodies  are  expofed  to  each  other  in  a fluid,  or 
moift  form,  their  attraction  will  take  place.  Flu- 
idity feems  to  be  neceffary  only  to  bring  thtir 
particles  into  immediate  contaCt. 

* But  how  are  our  prefent  chemical  attractions 
conducled  by  combuflion  ? Combuflion,  inflead 
of  allowing  bodies  to  unite,  ads  as  a flrong  me- 
chanical power  in  breaking  them  down.  On  the 
contrary,  according  to  their  chemical  attractions, 
combuflion,  (which  is  the  fetiing  loofe  an  effen- 
tial  part  of  mofl  chemical  bodies,  viz.  phlogiflon 
or  concentrated  fife,  let  loofe  as  aCtual  fircl  unites^ 
but  does  not  feparate  them. 

* Let  us  here  give  an  example.  1 will  take  a 
fait,  as  It  is  a body  (the  chemical  principles  of 
which  wc  have  been  fully  inflruCted  in  by  our 
forefathers)  and  alfo  an  acid,  with  which  wc  are 
well  acquainted  : though  this  knowledge  has  been 
much  obfeured  by  fome  late  chemifts.  If  the 
volatile  alkali  is  aerilized  into  an  air  or  vapour, 
and  after  that  expofed  to  the  vapour  of  the  nitrous 
or  marine  acid,  they  will  unite,  fo  as  to  form  the 
nitrous  or  marine  ammoniac  fait ; and  the  heat 
which  kept  them  in  an  aerial  flate  becomes  fcnfi- 
blc.  But  if  this  alkaline  air  is  expofed  to  flill 
greater  hear,  it  will  then  become  inflammable  air; 
and  if  the  fame  nitrous  vapour  is  added  to  this  air, 
as  in  the  former  experiment ; and  then  fired,  it 
Will  emit  an  immcnle  quantity  of  heat  and  light ; 

R even 
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even  fifty  times  more  confiderable,  than  pme  from 
it  in  the  former  experiment ; upon  examining  the 
refidiium,  an  acid  water  is  found.  Here  the  vo- 
latile fait  has  difappeared,  and  fire  appeared, 
or  was  difeharged  in  the  operation.  Indeed,  in 
the  former  experiment  no  light  comes  from  it, 
but  only  a fmall  quantity  of  heat.  Dr.  Priefiley 
fays,  vol.  iii.  p.  415.  Very  little  heat  15  pro- 
duced bv  the  union  of  acid,  or  alkaline  air  and 
water,  though,  as  1 have  found  by  experiment, 
there  is  Jome  produced,  whereas  the  dccompofition 
of  depblogifticated  and  inflammable  air  never  faili^ 
to  produce  a very  great  degree  of  heat.” 

‘ Then  thofe  who  may  be  called  our  fathers  irij 
chemiflry  were  convinced  that  the  acid  and  vola- 
tile fait,  by  being  united  by  a chemical  attradion, 
would  form  a neutral  fait.  This  now  is  perfcdly 
abfurd;  the  true  atrradion  does  not  take  place  till 
the  combuftion.  And  the  true  union  of  the  alkali 
and  acid  is  not  a neutral  fait,  but  water  and  acid. 
Such  abfurd  dodrines  need  no  comment. 

* The  very  fame  farce  has  been  aded  in  the  ex- 
periment of  firing  the  oxygen  and  inflammable 
gas.  Water  and  an  acid  are  in  the  refiduum. — 
The  inflammable  air,  and  alfo  the  fire,  which  neu- 
tralized the  acid  of  the  oxygen  gas,  have  difap- 
peared, as  has  been  lortg  ago  fully  proved  by  Dr. 
Harrington  The  difappearing  of  the  inflamma- 
ble and  dephlogifticated  air,  an  acid  and  water 
being  left  in  the  refiduum,  is  (as  Drs.  Prieftley  and 
Harrington  found)  the  very  fame  refiduum  as  that 
which  IS  left,  when  the  nitrous  vapour  and  inflam- 
mable alkaline  air  are  fired.  In  one  cafe  our 
aerial  philofophers  cannot  deny  bur  that  the  acid 
•which  is  left,  came  from  the  nitrous  vapour  and 
the  water ; heat  and  light,  from  the  inflammable 
alkaline  air.  Therefore,  by  the  fame  argument, 

we 
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TTC  muft  equally  allow,  that  the  acid,  in  the  other 
experiment,  came  from  the  dephlogifticatcd  air, 
and  part  of  the  water  from  the  inflammable  air. 
Nothing  can  be  more  plain  and  obvious.  Yet  our 
modern  chcmifls  will  not  allow  thefe  firft  and 
mofl  common  principles  to  be  jufl  ones  ; namely, 
that  alkalis  attraifl  acids  and  neutralize  them,  and 
that  phlogiflon  neutralizes  acids.* 

Jf  the  neutral  fair,  which  is  formed  by  the  ma- 
rine dephlogifticated  acid,  and  the  fixed  alk-^li  arc 
fet  on  fire;  as  neither  of  ihcfe  bodies  arc  aerilized 
in  the  procefs,  fo  there  is  lefs  myflery  m their 
operation.  Before  combuftion  they  formed  a neu- 
tral fait;  but,aftcr  the  combuflion  the  alkali  has 
difappeared.  VVhat  has  become  of  it  ? We  are 
altogether  at  a lofs  to  anfwcr  this  quell  ion  accord- 
ing to  their  theory,  unlefs  they  could  introduce 
the  art  of  legerdemain  into  their  experiments  of 
glalTes,  gun-barrels,  &c.  But  here  the  aid  of 
conjuration  is  flill  farther  required ; for,  as  one 
demon  difappears,  another,  in  the  fliape  of  an  im- 
menfe  quantity  of  light  and  heat  makes  his  ap- 
pearance. However,  as  the  tricks  of  the  juggler 
ceafe  to  furprife  us  when  his  art  is  known,  fo,  had 
we  nor  been  fo  eafy  of  belief  and  fo  fond  of  the 
rparvellous,  wc  would  have  paid  a little  more  re- 
fpcdl  to  w’hat  our  chemical  fathers  have  taught  us; 
nay,  1 had  almoft  faid  what  we  may  be  convinced 
of  by  our  own  fenfes.  It  is  hardly  poflible  not  to 


• “ Dr.  Crawford  in  hit  explanation  of  the  nitrous  acid  de- 
flagrating with  combuilible  bodies,  fays,  that  the  fire  firft  feC 
loofc  in  the  firing  them,  is  the  caufe  of  this.  And  agreeably  to 
him,  this  fire  runs  the  gauntlet,  of  alternately  acrilizing  the 
oxygen  gas  of  the  acid,  and  of  being  confumed.  To  fuch  ri- 
diculous explanations  arc  they  obliged  to  have  rccourfc  in  fup- 
port  of  a wrong  theory'.  I think  fuch  powerful  phenomena  are 
not  to  be  accounted  for  by  fuch  flight  caufes.” 


give 
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give  our  afTcnt  to  this  truth,  namely,  that  corn^ 
bultible  bodies,  or  phlogiflon  when  fired,  are 
changed  into  actual  heat.  By  a proper  attention 
to  chemical  principles,  we  fliould  have  believed, 
that  phlogifion  is  concentrated  or  fixed  fire.  Yet 
it  often  happens,  that  as  new  difeoveries  pleafe, 
merely  becaufe  they  are  new,  and  everv  one  is 
anxious  to  aferibe  all  phenomena  to  them,  fo, 
upon  the  difirovery  of  Dr.  Black’s  elegant  doctrine 
of  latent  heat  (which  becomes  latent  in  fluids,  va- 
pour, &c.)  our  modern  chemifls  greedily  grafped 
at  it,  and  forced  it,  head  and  fliouldcrs,  into  their 
prefent  aerial  fabric.  But  Dr.  Harrington  hath 
fatisfactorily  fliewn,  that  the  heat  in  thefe  pheno- 
mena is  chemically  united,  the  fame  as  in  alkalis^ 
and  acids.’ 

I have  now  taken  a review  of  all  the  chemical 
papers  in  the  Trans,  except  Mr.  'I'cnnant’s,  upon 
the  combuflion  of  the  diamond.  .\nd  here,  Mr. 
Cavendifh,  you  mufl:  cxcufc  my  not  entering  into 
any  difeuflion  of  it.  For,  to  endeavour  to  treat  with 
ferious  argument,  th  it  abfurdity  of  abfurditicsr,  viz. 
that  the  diamond  is  pure  charcoal,  w’ould  be  an 
equal  abfurdity,  though  it  has  had  the  fandfion  of 
the  Phil.  Trans.  1 have  related  a fimilar  abfiir- 
dity  which  this  theory  of  yours  has  given  birth  to. 
Sec  page  7 . 

T/?e  bejl  of  all  manufaBories  ’would  he  hurnivg 
charcoal  into  diamonds  which  is  only  chryflallizmg 
it  ; for,  Mr.  ( avcndilh,  your  chemical  pow- 
ers certainly  can  do  it.  The  great  Newton  fup- 
pofed  that  the  diamond  is  a combuflible  body, 
from  its  refraction  of  the  rays  of  light ; and  that 
the  refraction  of  light  is  from  bodies  poflefling 
fixed  fire,  is  clearly  proved,  from  the  repulfivc 
principle  of  fire  ; a principle  fo  certain,  ihat  it 
alone  more  clearly  proves  the  diamond’s  5°^“ 

pofition. 
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and  is  an  evidence  fuperior  to  all  the 
vague  raplodies  and  romances  of  the  French  theory. 
That  all  bodies  which  contain  fixed  fire  fhould 
be  formed  of  ciihcr  carbone  or  inflammable  air,  is 
truly  ridiculous  ; but,  that  according  to  rhe  quan-. 
|4ty  of  fixed  fire  bodies  poflefs,  they  will,  accor- 
dingly a<5l  upon  the  air.  If  not  highly  concen-^ 
traicd,  they  will  leave  the  acid  of  the  air  in  the 
Hate  of  fixed  air,  or  its  aerial  (late ; as,  in  the  bur-» 
ning  of  the  fixed  alkalies.  See  experiments  of  Dr. 
Cirianncr.  But,  the  more  highly  concentrated,  as 
is  the  volatile  alkali,  us  fire  will  be  fo  intenfe  as 
to  decompound  the  air  into  a condenfed  acid  and 
water;  as  in  the  firing  of  inflammable  air,  which 
the  volatile  alkali  may  be  formed  into.’ 

The  philofophcrs  of  the  day  adopt  the  new 
theory  in  explaining  all  the  phenomena,  forcing 
it  in  head  and  fhouldcrs,  w iihout  quefiioning  its 
validity  ; but  even,  if  true,  how  could  it  rationally 
account  for  this  particular  phenomenon.^  viz.  Count 
Rumford,  in  his  Kflays,  w nen  fpcakingof  food  fays, 
“ In  heating  vegetables  in  water,  the  w ater  adds  to 
the  nourifhmcni.”  Ihcn  it  muft  be  by  being  de- 
compounded by  the  procefs  of  heating.  If  it  was 
decompounded  by  /'>js  Jim  pie  procefs  how  is  it  per- 
formed? Is  the  inrtammable  air  attraded  by  the 
vegetable  in  this  low  tempeiature  of  heat,  below 
boiling?  Then  w hat  becomes  of  the  pure  air  ? Of 
if  the  pure  air  is  atrra  ded  w hat  becomes  of  the  in- 
flammable air?  The  body  w hich  attrads  the  pure 
air  is  charcoal,  then  they  ought  lo  have  foimcd 
fixed  air;  as  to  the  infl  immablc  air  there  was  no- 
thing to  attrad  it  but  pure  air  w hich  it  was  already 
united  to.  But  our  philofophcrs  have  decreed  it 
to  be  fo,  therefore,  “ it  mujl  and  does.”  The  ad- 
vantage rcfulting  from  the  procefs  is  this  ; the  ve- 
getables and  water  by  the  action  of  the  fire,  arc 

fo 


to  united,  or  digefted,  that  all  their  parts  are  morft 
alTimilated  to  enter  into  chyle;  alfo  another  eflen- 
tial  circumftance  is,  thefe  vegetable  bodies,  receive, 
in  the  procefs,  fuch  a quantity  of  the  fire  as  ani- 
malizes  them  the  more.  Thus  barley,  from  the 
procefs  of  malting  and  brewing,  receives  fuch  a 
quantity  of  fire  from  the  air  in  malting,  and  front 
the  fire,  in  brew  ing,  as  confidcrabJy  to  alter  its  na- 
ture and  qualities.  But,  in  the  Count’s  calcula- 
tions he  forge  s how  much  more  calily  a Bavarian 
foldier,  from  habit  and  from  the  climate,  is  luppor- 
ted  with  food,  than  an  Englifli  foldier.* 

* But  j)ray,  Mr.  CavendHh,  explain  this  experiment  of  Dr. 
Prieftley’s,  in  Vol-  4th,  p.  ■ 36  alfo  the  note  in  page  33  of 
this  Letter,  upon  the  phofphonc  acid  and  the  calx  of  lead  pro« 
ducing  inflammable  air  ; but  they  ought  to  have  produced  de- 
phlogillicated  air  according  to  your  theory. 


In  this  Letter  I have  jujl  examined  your  theory i 
'principally  in  one  department  of  nature^  viz.  refptra- 
tion;  but  I am  able  to  prove  the  fame  ahjuraities  in 
any.  of  the  refit 

NOW,  SIR,  BEFORE  I CONCLUDE,  LET  ME  CALL 
UPON  YOU  IN  THE  MOST  SOLEMN j AND  SERIOUS 
MANNER,  EITHER  PUBLICLY  TO  REFUTE,  OR  AC- 
KNOWLEDGE MY  SYSTEM.  BUT,  IF  YOU  STILL 
CONTINUE  mule,  I THINK  YOUR  MOST  PREJUDICED 
FRIENDS  CAN  BE  AT  NO  LOSS  FOR  THE  CAUSE. 

I AM 

I'our  tnojl  obedient  and  humble  Servant, 

ROBERT  HARRINGTON. 

10,  1798. 
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SHEWING  THAT 

THE  SUN  AND  MOON 

ARE  INHABITED, 

AND  THAT 

THEY  ENJOY  THE  SAME  TEMPERAMENT 

AS  OUR  EARTH. 

BY  ROBERT  HARRINGTON,  M.  D. 
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